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PREFACE 


Between  1945  and  1962,  the  United  States  Government,  through 
the  Manhattan  Engineer  District  and  its  successor  agency,  the 
Atomic  Energy  Commission  (AEC),  conducted  235  atmospheric  nuclear 
weapons  tests  at  sites  in  the  southwestern  U.S.  and  in  the 
Pacific  and  Atlantic  Oceans.  In  all,  an  estimated  220,000 
Department  of  Defense  (DOD)  participants,  both  military  and 
civilian,  were  present  at  the  tests.  Approximately  90,000  of 
these  participants  were  present  at  the  nuclear  weapons  tests 
conducted  at  the  Nevada  Test  Site  (NTS)  northwest  of  Las  Vegas , 
Nevada  . 

In  1977,  15  years  after  the  last  above-ground  weapons  test, 
the  Center  for  Disease  Control*  noted  a  possible  leukemia  cluster 
among  a  small  group  of  soldiers  present  at  Shot  SMOKY,  one 
weapons  related  test  of  Operation  PLUMBBOB,  the  serif's  of  nuclear 
weapons  tests  conducted  in  1957.  Since  that  initial  report  bv 
the  Center  for  Disease  Control,  the  Veterans  Administration  has 
received  a  number  of  claims  for  medical  benefits  from  former 
military  personnel  who  believe  their  health  may  have  been 
affected  by  their  participation  in  the  nuclear  weapons  tests. 

In  late  1977,  D0D  began  a  study  that  provided  data  to  both 
the  Center  for  Disease  Control  and  the  Veterans  Administration  on 
possible  exposures  to  ionizing  radiation  among  its  military  and 
civilian  personnel  who  participated  in  the  atmospheric  nuclear 
weapons  tests  15  to  30  years  earlier.  DOD  organized  an  effort 
to : 

•  Identify  DOD  personnel  who  had  taken  part  in  the 
atmospheric  nuclear  weapons  tests 


♦The  Center  for  Disease  Control  is  an  agency  of  the  U.S. 
Department  of  Health  and  Human  Services  (formerly  the  U.S. 
Department  of  Health,  Education,  and  Welfare). 
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•  Determine  the  extent  of  the  par  t.  i  c  i  pan  t  s  ' 
exposure  to  ionizing  radiation 

•  Provide  public  disclosure  of  information  concerning 
participation  by  DOD  personnel  in  the  atmospheric 
nuclear  weapons  tests. 

This  report  on  Shot  BKK  is  based  on  the  historical  record  of 
military  and  technical  documents  associated  with  each  of  the 
nuclear  weapons  tests.  Many  of  the  documents  pertaining 
specifically  to  DOD  involvement  during  Shot  BKK  were  found  in  the 
Defense  Nuclear  Agency  Technical  Library,  the  National  Archives, 
the  ltepa  r  tmen  t  of  Knergv  Nevada  Operations  Office*,  and  the  Los 
Alamos  Scientific  Laboratory  (LASL). 

In  some  casi's,  the  surviving  historical  documentation  of 
activities  conducted  at  Shot  BKK  addresses  test  specifications 
and  technical  information,  rather  than  the  personnel  data 
critical  to  the  study  undertaken  hv  the  Defense  Nuclear  Agettcv. 
Moreover,  instance's  have  arisen  in  which  available  historical 
documentation  has  revealed  inconsistencies  in  vital  factual  data, 
such  as  tlte  number  of  DOD  participants  in  a  certain  project  at  a 
given  shot,  or  their  locations  and  assignments  at  a  given  time. 
These  inconsistencies  in  data  usual Iv  occur  between  two  or  more 
documents,  but  occasionally  appear  within  the  same  document. 
Kfforts  have  been  made  to  resolve  these  data  inconsistencies 
wherever  possible,  or  to  otherwise  bring  them  to  the  attention  of 
the  reader. 

An  important  example  of  such  di  screpanc  ies  is  t  lie 
documentation  dealing  with  air  operations  at  Operation  TKAPoT. 
Several  post  shot  and  post -series  documents  were  analyzed  to 
det  era i nc  the  nature  and  extent  of  these  air  activities, 
including  Parsons'  Operational  Summary  j  WT  - 1  1 :1s  i  and  Kaekler's 
Technical  Air  Operations  t WT- 1  BOB i .  The  Operational  Sunna rv 
provides  an  overview  of  all  activities  conducted  during  the 
testing,  primarily  those  of  AKSWP.  Technical  Air  opera  t  j  .u>s  . 


however,  is  a  more  specific  document,  chronicling  in  detail  the 
air  operations  of  HOD  personnel.  Discrepancies  as  to  numbers  of 
aircraft  actually  participating  in  any  single  event  exist  between 
these  two  documents  and  other  TEAPOT  documents.  When  possible, 
these  discrepancies  were  resolved  through  additional  research. 

In  those  cases  for  which  further  research  failed  to  resolve  the 
problem,  the  Technical  Air  Operations  report,  WT-1206,  was  used 
because  it  deals  specifically  with  air  operations  at  TEAPOT  and 
therefore  is  considered  the  more  reliable  document  for  determin¬ 
ing  the  extent  and  nature  of  air  operations. 

CONTENTS  OF  TEAPOT  REPORTS 

This  volume1  details  participation  by  DOD  personnel  in  Shot 
BEE,  the  sixth  detonation  of  the  Operation  TEAPOT  nuclear  weapons 
testing  scries .  Four  other  publications  address  DOD  activities 
during  the  TEAPOT  Series: 

•  Series  Volume1:  Operation  TEAPOT,  Atmospheric 

Nuclear  Weapons  Tests,  1955 

•  Multi-shot  Volume:  Shots  WASP  through  HORNET,  the1 

First  Five  TEAPOT  Tests 

•  Shot  Volume:  Shot  APPLE  2 

•  Multi-shot  Volume1:  Shots  ESS  through  MET  and  Shot 

ZUCCHINI,  the  Final  TEAPOT 

Te  s  t  s  . 

All  volume's  addressing  the  te'st  elvents  of  Operation  TEAPOT 
have1  heen  designed  for  use  with  one1  another.  The1  Se'rie'S  volume 
contains  information  that  applies  to  those1  riimensinns  of  Opera¬ 
tion  TEAPOT  that  transcend  specific  evemts,  such  as  historical 
background,  organizational  re  1  a t ionsh i ps ,  and  radiological  safety 
procedure's .  In  addition,  the  Series  volume1  contains  a  bihlio- 
graphv  of  works  consulted  in  the1  preparation  of  all  five1  opera¬ 
tion  TEAPOT  reports .  The1  two  single'-shot  volume's  describe'  DOD 
participation  in  Shots  BEE  and  APPLE  2,  respeu1 1  i  ve1 1  v  .  These'  two 
cve*n:  s  have'  be'e'n  hound  separately  hecause  1  he-v  includes!  signifi¬ 
cant  Exe'rcise1  De 1  s  e 1  r  t  Rock  maneuivcrs  involving  large1  numhi'rs  of 
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DOD  people.  Each  multi-shot  volume  combines  shot-specific 
descriptions  for  several  nuclear  events.  The  shot  and  multi-shot 
volumes  contain  bibliographies  of  only  those  sources  referenced 
in  each  text.  Descriptions  of  activities  concerning  any  partic¬ 
ular  shot  in  the  TEAPOT  Series,  whether  the  shot  is  addressed  in 
a  single-shot  volume  or  in  a  multi-shot  volume,  should  be 
supplemented  by  the  general  organizational  and  radiological 
safety  information  contained  in  the  TEAPOT  Series  volume. 

The  information  in  this  report  is  supplemented  by  the 
Reference  Manual:  Background  Materials  for  the  CONUS  Volumes. 
This  volume  summarizes  information  on  radiation  physics, 
radiation  health  concepts,  exposure  criteria,  and  measurement 
techniques,  and  lists  acronyms  and  a  glossary  of  terms  used  in 
the  DOD  reports  addressing  test  events  in  the  continental  U.S. 
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LIST  OF  ABBRFV 1  AT  IONS  AND  ACRONYMS 


The  following  abbreviations  and  acronyms  arc  used  in  This 
vo  1  lime  : 


ARC 

A  KB 

AFSWC 

AFSWD 

BUY 

CKTC 

CONUS 

DOD 

DW  FT 

KG  and  G 
KC  DA 
C,/ 

!  B  DA 

J  TO 

I.ASL 

NTS 

OCAFF 

RF.FCo 

R/h 

l  :CH1 1 

USA  F 

UTM 

Bd  MC DA  KB 


Atomic  Knergv  Commission 
Air  Force  Base 

Air  Force  Special  Weapons  Center- 
Armed  Forces  Special  Weapons  Project 
Buster-Jangle  "Y" 

Civil  Fffects  Test  Group 
Continental  United  States 
Department  of  Defense 
Directorate  Weapons  Fffects  Tests 
Fdgerton ,  Germeshausen ,  and  Grier 
Federal  Civil  Defense  Administration 
Ground  Zero 

Indirect  Bomb  Damage  Assessment 
Joint  Test  Organization 
Los  Alamos  Scientific-  Laboratory 
Nevada  Test  Site 

Office,  Chief  of  Army  Field  Forces 
Reynolds  Klectrical  and  engineering  Company 
Roentgenfsl  per  hour 

University  of  California  Radiation  lahoratorv 
United  States  Air  Force 
Universal  Transverse  Mercator 

Third  Marine  Corps  Provisional  Aiorr: Fxerrisi 
Brigade 


SHOT  BKK 


I'nrposp  of  Tost  : 
1)01)  Objectives: 


Weather : 

Radiation  Data: 

Par t io i pan  t s  : 


SYNOPS l S 


AKO  TKST  SKR IKS: 
IX)1)  KXKRCISKS: 
DATK/TIMK : 

Y  I  HI  ,0  : 

HKIGHT  OK  BURST: 


TKAPOT 

Desert  Rook  VI 

22  March  1  9  5  5  ,  0505  hours 

8  kilo tons 

500  feet  ( tower  shot) 


Tost  of  newly  designed  device  for  possible 
inclusion  in  U.s.  arsenal. 

('ll  To  field  a  rii'inonstration  test  of  a 
brigade  assault  on  objectives  in  the  area  of  a 
nuclear  detonation 

(2)  To  perform  AFSWP  military  effects 

experiments  to  measure  the  effects  of  a 

nuclear  weapon  on  military  equipment, 

material,  structures,  and  ordnance 

(31  To  provide  HOD  personnel  an  opportunity 

to  observe  a  nuclear  detonation  and  to  become 

familiar  with  its  effects 

(4)  To  evaluate  military  equipment  and 

tac  tics. 

At  shot-time,  temperature  at  shot  height  was 
4.5°C;  pressure  at  860  millibars;  surface  wind 
calm  and  39  knots  from  the  west-northwest  at 
40,000  feet. 

Ground  intensities  of  10  R/h  were  detected 
around  ground  zero  during  the  initial  survey , 
taken  from  0540  to  0640  hours  on  shot -day. 
Lighter  fallout,  between  0.01  R/h  and  0.1  R/h, 
extended  more  than  2,500  meters  east  of  ground 
zero  . 


Exercise  Desert,  Rook  par t  ic  i  pa n  t  s  ,  Armed 
Forces  Special  Weapons  Project,  Air  Force 
Special  Weapons  Center  and  other  Air  Force 
personnel ,  Test  Manager's  Organization,  Los 
Alamos  Scientific  Laboratory,  University  of 
California  Radiation  laboratory,  Federal  Civil 
Defense  Administration,  contractors,  DOD 
1 abora tori es  . 
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CHAPTER  1 


INTRODUCTION  TO  SHOT  BEK 


Shot  BEK  was  a  tost  of  a  nnoloar  do vice  with  a  viold  of 
eight  kilotons  conducted  at  0505  hours  on  22  March  1955,  at  the 
Nevada  Test  Site  (NTS),  the  U.S.  Atomic  Energy  Commission  (AEC) 
continental  nuclear  test  site  located  northwest  of  Las  Vegas, 
Nevada  (14).  BEE  was  the  sixth  test  of  Operation  TEAPOT,  a 
series  of  14  nuclear  weapons  tests  and  one  non-nuclear  test 
performed  at  the  NTS  between  18  February  and  15  May  1955. 

The  nuclear  device  detonated  at  Shot  BEE  was  developed  and 
built  for  the  AEC  hv  the  Los  Alamos  Scientific  Laboratory  ( LASL ) , 
one  of  two  AEC  nuclear  weapons  development  laboratories.  The 
primary  objective  of  BEE  was  to  test  a  newlv  designed  device  for 
possible  inclusion  in  the  U.S.  arsenal.  Scientific  experiments 
were  conducted  to  evaluate  the  nuclear  yield  and  the  blast, 
thermal,  and  radiation  phenomena  produced  by  this  device. 

Sixteen  of  these  projects  were  conducted  bv  LASL,  and  two  were 
conducted  bv  the  University  of  California  Radiation  Laboratory 
(UC'RL),  the  second  AEC  nuclear  weapons  development  laboratory. 

Twenty-two  military  effects  projects  were  conducted  by  the 
Armed  Forces  Special  Weapons  Project  ( AFSWP)  of  the  Department  of 
Defense  (DOD).  These  projects  were  conducted  by  the  AFSWP  Field 
Command  Military  Effects  Group  to  evaluate  the  utility  of  the 
device  for  military  applications,  and  to  investigate  additional 
specifications  for  future  nuclear  weapons  development. 

A  number  of  other  activities  related  to  the  conditions  and 
phenomena  produced  by  a  nuclear  detonation  were  also  conducted  a l 
the  BEE  event.  Four  operational  training  projects  were  con¬ 
ducted  by  the  Air  Force  and  the  Marine  Corps  to  test  equipment 
and  to  familiarize  personnel  with  the  effects  of  a  nuclear 


detonation.  The  Federal  C'ivil  Defense  Administration  ( FCDA ) 
conducted  11  projects  to  assess  the  effects  of  nuclear  detona¬ 
tions  on  civilian  populations  and  to  evaluate  C'ivil  Defense 
emergency  preparedness  plans.  1)01)  participation  in  these 
projects  was  limited  to  two  projects. 

The  armed  services  fielded  eight  projects  to  evaluate 
military  equipment  and  tactics  as  part  of  Kxercise  Desert  Rock 
VI.  In  one  troop  test  project,  the  Marine  Corps  fielded  a 
demonstration  test,  of  a  brigade  assault  on  objectives  in  the  area 
of  nuclear  detonation.  Tin*  tactical  exercise  of  the  Third  Marine 
Corps  Provisional  Atomic  Kxercise  Brigade  (  Bd  MCPAKBl,  involving 
11,271  Marinos,  included  helicopter  airlifts  of  assault  troops, 
tactical  air  support,  and  air  ('('supply.  This  was  the  largest 
single  activity  during  Operation  TKAPOT. 

1.1  SKTT1NC.  AND  CHAR  ACT  Kill  ST  I CS  OF  'I'll  K  BKK  DFTONATION 

The  nuclear  device  tested  at  Shot  BKK  was  positioned  in  a 
cab  atop  a  500-foot  steel  tower  at  UTM  coordinates  K0705B*  in 
Area  7  of  Yucca  Flat.  Figure  1-1  shows  the  location  of  the  BKK 
dot ona t ion  ( 21 i . + 

At  the  time  of  the  BKK  detonation,  the  sky  was  clear,  l he 
temperature  at  shot  height  was  4.5  degrees  Celsius,  and  the 
pressure  was  SO  0  millibars.  The  wind  was  calm  at  the  stir  face,  IS 
knots  from  the  wes t -nor t hwos t  at  10,000  feet  ,  IB  knots  from  the 

+  lht  i  versa  1  Transverse  Mercator  (  PTM  i  coordinates  ar<>  used  in  this 
report.  The  first  three  digits  refer  to  a  point  on  an  east-west 
axis,  and  the  second  three  refer  to  a  point  on  a  north-south 
axis.  The  point  so  designated  is  the  southwest  corner  of  an 
area  100  meters  square. 

f  A  1  I  sources  cited  in  the  text  are  listed  a  1 pha  he !  i ca 1  I v  and 
numbered  in  the  Reference  l  ist  .  appended  to  this  vul  line.  The 
number  given  i  n  the  citation  in  the  text  is  t  lu  *  number  ,<i  the 
source  document  in  the  Reference. 


Figure  11:  LOCATION  OF  SHOT  BEE  AT  NEVADA  TEST  SITE, 

IN  RELATION  TO  OTHER  SHOTS  IN  TEAPOT  SERIES 
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northwest  at  20,000  foot,  42  knots  from  the  northwest  at  20,000 
foot,  and  20  knots  from  the  west-northwest  at  40,000  feet.*  The 
nuclear  cloud  top  rose  to  an  altitude  of  29,700  feet.  Fallout 
occurred  to  the  east  onsite  and  in  a  narrow  band  to  the  southeast 
offsite,  extending  into  Arizona  (21). 

1.2  DEPARTM KNT  OF  DEFENSE  SCIENTIFIC,  OPEKAT (ONAE  TRAINING,  AM' 

SUPPORT  ACTIVITIES  AT  SHOT  BEE 

The  Joint  Test  Organization  (JT(>)  was  established  for 
planning,  coord i na t i ng  ,  and  conducting  atmospheric  nuclear 
weapons  tests  during  Operation  TEAPOT.  All  activities  wore  under 
the  control  of  an  AEC-appo i n ted  Tost  Manager  assisted  by  the  Test 
Director.  In  addition  to  personnel  from  AEC,  DOl),  and  ECPA,  the 
JTO  included  representatives  from  the  AFSWP  Military  Effects 
Croup,  the  EASE  Test  Group,  the  UCRE  Test  Group,  and  t he  FCPA 
Civil  Effects  Test  Group  (C'ETG).  These  test  groups  conducted 
about  50  military  effects  and  scientific  pro,  joe  t  s  at  Shot  BE!!, 
more  than  half  of  which  involved  DO!)  participation.  Four  other 
projects  were  conducted  by  Air  Force  and  Marine'  Corps  personnel 
as  part  of  the  DOD  operational  training  program.  In  addition  to 
those'  people  involved  in  exper  imen  ts  and  training,  other  DOD 
staff  and  support  personnel  provided  necessary  service's  to  other 
participants  at  the  tost  site.  These  included  Air  Force  Special 
Weapons  Center  (AESWC)  personnel  flying  special  missions  for  1  lie 
Test  Manager,  and  soldiers  from  the'  1st  Radiological  Safe'ty 
Suppe>rt  Unit  monitoring  radiation. 

Pe-rsonnol  from  DOD  age'ne'ie>s  and  all  four  armt'd  services 
participated  in  the'  expe'r  i  mem  t  s  ce>nduc  te>ei  bv  the*  four  tost 
groups,  whose'  activities  we're1  e-oeird  i  na  te'd  by  the>  Te'st  Director. 


♦Altitude's  arc  me'asure>d  freim  me'itn  se>a  le've>l  wh  i  1  e>  he'ights  arc 
measured  from  the'  ground.  All  vertical  distance's  arc  give>n  in 
fee'f.  Yucca  Flat  is  about  4,000  fe-e-t  above-  me-an  se>a  h'vrl  . 
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Although  t. he  largest  1)01)  involvement  was  in  the  '>'>  military 
efforts  projects  of  the  Military  Kf  forts  Croup,  Mol)  personnel 
also  assisted  on  a  limited  basis  in  eight  of  the  projects 
conducted  hv  the  other  test  groups.  Participants  in  t  tie 
diagnostic  experiments  placed  da t a— col  1 ec t ion  instruments  around 
the  ground  zero  area  i  tt  the*  days  and  weeks  preceding  t  tie 
scheduled  ('vent.  Approximately  DO  minutes  after  the  detonation, 
when  the  Test  Manager  had  determined  that  the  radiological 
environment  in  the  shot  area  would  permit  limited  access, 
participants  recovered  instruments  and  equipment. 

The  four  operational  training  projects,  which  involved  both 
Marine  Corps  and  Air  Force  personnel ,  were  designed  to  test 
service  tactics  and  equipment,  and  to  train  military  personnel  in 
the  effects  of  a  nuclear  detonation. 

One  important  support  function  during  Shot  Hit-  was  provided 
by  AFSWC,  based  at  Kirtland  Air  Force  (Case  (AFB),  Albuquerque. 

Now  Mexico.  This  organization  provided  air  support  to  the  Test 
Manager  and  to  the  test  group  projects.  During  Operation  TFAI'OT, 
AFSWC  was  compost'd  of  units  of  the  49115th  Test  Croup  (Atomic), 
including  the  4920th  Tost  Squadron  (Sampling)  and  t  tie  4985th  Air 
Base  Squadron.  These  units  operated  from  Indian  Springs  Air 
Force  Bast*,  B8  kilometers*  southeast,  of  the  NTS,  and  were 
supported  bv  the  4900th  Air  Bast'  Group+  at  Kirtland  AFB.  For 
BFK,  AFSWC'  performed  several  missions,  including  security  sweeps  , 
cloud  sampling,  cloud  tracking,  radio  relay,  terra  i  ti  surveys,  and 
courier  and  transportation  services. 

♦Throughout  t h i s  report,  surface  distances  are  given  in  metric 
units  rounded  up  to  the  nearest  whole  number.  The  metric 
conversion  factors  include:  1  meter  =  8.28  feet  ; 

1  meter  =  1.09  yards;  1  kilometer  =  0.02  miles. 

f Prior  to  5  May  1955,  the  -19001  h  Air  Base  Croup  was  cal  led  t  he 
4901st  Air  Base  Wing.  Because  the  group  ended  the  Series  as  the 
490()t  h  ,  it  will  be  called  t  tie  4900t  h  Air  Ba  se  Croup  throughout 
the  vol  lime  . 


Radiation  protection  procedures  were  established  by  t  he  ,JTO 
to  minimize  exposure  to  ionizing  radiation.  Participants  were  to 
receive  no  more  than  R.9  roentgens  of  whole-bodv  gamma  radiation 
for  any  lR-week  period  and  15  roentgens  of  whole-bodv  gamma 
radiation  annually.  To  ensure  these  criteria  were  followed,  the 
1st  Radiological  Safety  Support  Unit  rigidly  controlled  access  to 
radiation  areas,  and  project  personnel  recovering  test  instru¬ 
ments  from  areas  of  high  radiation  intensity  were  accompanied  by 
radiological  safety  monitors.  The  me.  ’  tors  continuously  checked 
the  radiation  intensity  in  the  recovery  area  and  informed  the 
project  manager  if  intensities  were  too  high  or  the  length  of 
time  spent  in  the  area  was  too  long.  Project  personnel  were' 
issued  film  badges  to  wear  at  all  times  when  in  the  shot  area. 
These  film  badges  were  collected,  developed,  and  evaluated 
per iod ica 1 l v .  Any  individual  whoso  accumulated  exposure  exceeded 
or  would  be  expected  to  exceed  the  established  limits  was  barred 
from  further  participation  in  project  activities  in  shot  areas. 
Although  not  i mpl emen tod  during  TKAPOT,  emergency  evacuation 
procedures  wort1  prepared  for  all  test  events  MR). 

With  one  exception,  the  radiation  protection  procedures  for 
the  AFSWC  aircrew  and  ground  crew  personnel  were  the  same  as 
those  established  for  the  d'l'o.  The  Test  Manager  authorized  cloud 
sampler  pilots  to  receive  up  to  a  total  ot  15  roentgens  ot  gamma 
radiation  throughout  the  TKAPOT  Series.  Complete  decontamina¬ 
tion,  including  removal  of  protective  clothing  and  showers,  was 
required  of  all  aircrew  members  after  each  project  mission, 
regarless  of  the  expostp  received  on  the  flight.  Aircraft  were 
then  either  decontaminated  by  washing  or  were  isolated  until 
radiation  intensities  had  decayed  to  predetermined  levels  MR; 

19)  . 


l.R  KXKRCISK  9KSIRT  ROCK  ACTIVITIKS  AT  SHOT  UK 

About  R  ,  non  !)()[>  personnel  pa  r  t  i  <■  i  pa  t  ed  in  the  eight  project*- 
folded  bv  I  \e  r  c  i  se  |)i  sri'l  Rock  VI,  the  A  ft"  v  testing  and  t  r  ,  i  n  i  n  g 
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program  conductor!  during  Operation  TKAPOT.  Those*  projects 
included  four  troop  orientation  and  indoctrination  projects,  two 
troop  tests,  and  two  technical  service  projects. 

The  largest  group  of  participants  were  tin*  2,271  Marines  who 
conducted  the  Marine  Corps  Provisional  Atomic  Brigade  (exercise 
(2).  Another  517  individuals  took  part  in  four  troop  oriental  ion 
and  indoctrination  projects,  which  required  participants  to 
observe  the  detonation  from  a  trench  position  (29). 

In  addition  to  the  Desert  Hock  exercise  troops,  about 
2,000  Camp  Desert  Rock  troops  from  various  Army  units  maintained 
and  operated  Camp  Desert  Rock,  providing  transportation,  communi¬ 
cations,  engineering,  administrative,  and  security  services  (27). 
Of  these  Desert  Rock  troops,  some  worked  in  the  forward  areas  of 
the  NTS  to  construct  observer  positions,  lay  communication  lines, 
provide  transportation,  and  assist  in  preparing  for  Desert  Rock 
projects.  Soldiers  from  the  50th  Chemical  Service  Platoon  served 
as  radiological  safety  monitors  for  Desert  Rock  project  personiv! 
during  nuclear  test  events. 

Radiation  protection  procedures  at  Exercise  Desert  Roc k ,  as 
well  as  those  of  the  ,JTO,  are  detailed  in  the  TKAPOT  Series 
volume.  During  Operation  TKAPOT,  Camp  Desert  Rock  support 
personnel  and  exercise  participants  were  limited  to  no  more  than 
six  roentgens  of  whole-body  gamma  radiation  during  any  six-month 
period.  The  radiation  protection  procedures  for  I'-,.  re  i  so  Desert 
Rock  included  provisions  for  (IB;  27); 

•  Maintaining  minimum  safe*  distance's  from  nuclear 
de t  ana t  ions 

•  in  forcing  protective  procedures  t*  personnel 
observing  the  detonat ion 

•  Controlling  access  to  radiation  area* 


•  Monitoring  individuals  working  in  rad i a  t  i .  >n  areas 


•  Issuing  film  badges  and  monitoring  the  cumulative 
exposure  of  IV* sort  Rock  personnel 

•  IV eon t ami na t i ng  all  equipment  and  personnel  leaving 
the  shot  area  after  the  detonation. 


1.4  ORGANIZATION  OK  THK  SHOT  RKK  VOLUMK 

The  remainder  of  this  volume  presents  an  aeeount  of  Doll 
activities  and  t he  resulting  potential  for  participant  exposure 
to  radiation  during  Shot  RKK.  Chapter  2  describes  the  Kxercise 
Desert  Rock  V I  military  activities,  while  chapter  R  describes 
various  training  activities,  scientific  and  military  effects 
experiments,  and  support  missions  in  which  DOD  personnel 
participated.  Those  two  chapters  provide  information  about  the 
number  of  DOD  participants  involved  in  specific  projects  fielded 
at  Shot  BKK ;  the  time  spent  by  project  personnel  in  the  tost 
area;  and  their  positions  relative  to  the  point  of  detonation  and 
radiation  areas  before,  during,  ana  after  the  test.  Chapter  4  of 
this  volume  describes  the  radiological  environment  and  safety 
procedures  pertinent  to  Shot  RKK,  including  isointensity  contour 
maps  illustrating  the  radiation  areas  around  ground  zero  .after 
the  detonation,  and  available  shot-specific  exposure  data  for 
individuals.  Details  of  the  overall  radiation  protection  program 
at  Operation  TKAPOT  a  re  provided  in  the  Series  volume. 


CHAPTER  2 


EXERCISE  PKS ERT  ROCK  VI  OPERATIONS  AT  SHOT  BE!- 

About  3,000  IV  pa r t mon t  of  Dclcnsc  ( 0OIM  porsounol 
participator!  in  o  i  jj;  !i  t  Exorcise  Oosort  Rock  VI  projects  conducted 
at  Shot  BEE.  Of  these,  3,271  individuals  were  part  1  the  Th i rd 
Marine1  Corps  Provisional  Atomic  Exercise  Brigade  (3d  MCPAIBI.  In 
addition,  some  of  the1  2,000  Camp  Oosort  Rock  support  troops  wen' 
probal>lv  present  during  BEE.  This  chapter  is  primarily  concerned 
with  Oesert  Rock  activities  before,  during,  and  after  the  Bl- f 
detonation  that  mav  have  exposed  the  participants  to  ionizing 
radiation.  Table  2-1  lists  the  Oesert  Rock  programs  and  sub- 
ord  i  na  t  e  pro. joe  f  s  . 


Table  2-1:  EXERCISE  DESERT  ROCK  VI  PROJECTS,  SHOT  BEE 


Program  Type 

Project 

Title 

Participants 

Estimated 

DOD  Personnel 

Troop  Orientation  and 
Indoctrination 

41.3 

Army  Observers 

Army 

163 

41.4 

Navy  Observers 

Navv 

160 

40  11 

Marine  Observers 

Marine  Corps 

92 

41  18 

Air  Force  Observers 

Ait  Force 

112 

Troop  Tests 

40  18 

Location  of  Atomic  Bursts 

Battery  C  (  1  532nd  Field 

Artillery  (Observation!  Battalion 

53 

41,6 

Marine  Brigade  Exercise 

Third  Marine  Corps  Provisional 
Atomic  Exercist*  Brigade 

2271 

Technical  Service 

- 1 

40.1.0 

Sixth  Army  CBR  Defense 
Team  Training 

Sixth  Army 

22 

40.21 

i 

Ordnance  Vehicular 
Equipment  Test 

Ballistic  Research  Laboratories;  1 
Army  Chemical  Center.  1 

523rd  Ordnance  Company. 

Detroit  Arsenal 

♦  1 
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♦  Unknown 


2.1  TROOP  OR  l  KNTAT I  ON  AND  INDOCTRINATION  PRO.JRCTS  AT  SHOT  HKK 


Troop  orientation  and  inriortrinat inn  was  an  observer  program 
designed  to  orient  armed  services  personnel  regarding  the  effects 
of  a  nuclear  detonation.  The  observer  program  at  Shot  BKK 
included  several  phases  including  a  preshot  orientation, 
observation  of  the  detonation  itself,  and  postshot  inspection  of 
an  equipment  display  area.  The  1H0  Navy  observers  in  Project 
41.4  were  also  involved  in  Pro.jeet  40.9,  Navy  Passive  Defense 
Training,  during  the  KSS  detonation  of  23  March  195b.  Their 
activities  in  Project  40.9  are  discussed  in  the  KSS  to  MKT  and 
Shot  ZUCCHINI  volume.  Although  the  observers  were  differentiated 
by  project.,  they  operated  as  a  single  unit  throughout  their  stay 
at  Camp  Desert  Rock,  following  the  procedures  outlined  below  (22; 
29  j  . 


After  the  observers  arrived  at  Camp  Desert  Roek,  they 
participated  in  an  orientation  program  of  lectures  and  films'  on 
the  characteristics  of  a  nuclear  detonation,  and  the  procedures 
to  follow  during  a  detonation.  On  15  March,  the  observers  made  a 
preshot  tour  of  tile  equipment  display  area. 

At  0325  hours  on  22  March,  the  day  of  the  BKF  detonation, 
the  observers  were  transported  bv  Camp  Desert  Roek  personnel  to 
trenches  located  3,200  meters  southwest  of  ground  zero,  During 
the  detonation,  the  observers  crouched  in  the  trenches,  shielded 
from  the  nuclear  blast.  At  0535  hours,  30  minutes  after  the 
detonation  ,  once  Desert  Roek  radiological  safety  monitors  had 
surveyed  the  area ,  the  observers  proceeded  forward  through  the 
equipment  display  area,  which  began  040  meters  toward  ground  /ere 
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in  front  of  the  observer  trenches.  Their  tour  through)  the  dis¬ 
play  area  is  estimated  to  have  proceeded  as  follows  (5;  22;  27 )  : 


Equipment  Location 

2,560-meter  display 

2,100-meter  display 

1,740-meter  display 

1,000-me.ter  display 

640-meter  display,  including 
displays  to  460  meters 


Observers'  Arrival  Time 
0545  hours 
0555  hours 
0605  hours 
0625  hours 

0650  hours 


The  observers  left  the  innermost  display  about  500  meters 
from  ground  zero  at  0705  hours  and  returned  to  the  trench  area  at 
0740  hours.  At  approximately  0750  hours,  they  departed  in  convoy 
from  the  trench  area  to  return  to  Camp  Desert  Rock  (22). 


2.2  TROOP  TESTS  AT  SHOT  BEE 

The  two  troop  tests  were  conducted  to  provide  data  on  mili¬ 
tary  tactics  and  doctrine,  as  well  as  to  train  command  and  staff 
personnel  in  planning  and  conducting  combat  operations  under  thie 
anticipated  conditions  of  a  nuclear  battlefield. 

f 

Project  40.18,  Location  of  Atomic’  Bursts,  was  conducted  by 
53  participants  from  Battery  C  (-),*  532nd  Field  Artillery 
Battalion  (Observation)  (27).  The  objectives  of  Project  10.18 
were  to  test  equipment,  and  train  troops  in  local  ing  and  deter¬ 
mining  the  yield  of  a  nuclear  detonation.  To  perform  t  fie 
project,  field  surveys  were  conducted  using  AN/TVS-1  cameras, 
MK-11  Bhangmeters ,  AN/MP0-21X  radar  sets,  and  microphones. 
Personnel  manned  ten  survey  stations  located  ten  to  18  kilometers 
south  to  southwest  of  ground  zero.  During  t  lie  detonation,  t  lie 


•Some  subordinate’  units  were  not  present 


poop Ip  at  the  stations  attempted  to  identify  t he  burst  location 
on  a  three-dimensional  grid  and  to  assess  the  yield  of  the  burst 
(27).  The  station  locations  follow  (.'151. 

UTM  COORM 1 NATKS 


FI  ash 

Loo a t ion 

1 

75.0988 

F 1  a  s  It 

Locti  t  ion 

2 

77597  b 

FI  ash 

Locat ion 

2 

7949b 9 

794 9b 4 

So  u  n  d 

Con  t  ro 1 

Po  i  n  t 

790984 

F 1  a  s  h 

Con  t  ro 1 

Po  i  n  t 

8 1 09b 1 

Flash 

Locat ion 

4 

82-1952 

Flash 

Looa t ion 

5 

824945 

Sound 

Con t  ro 1 

Po  i  n  t 

858874 

( Al terna  t e 1 

Protect  personnel  were  to  travel  to  the  above  stat ions  at 
lb  20  hours  on  21  March,  two  1  ve-and-one-ha  1  t  hours  before  the  HI- 1- 
detonation,  to  set  up  the  equipment  at  each  designated  station 
location.  They  wore  to  remain  at  the  stations  during  the 
detonation  and  after  t ho  shot  until  data  collection  was 
completed.  All  stations  were  located  between  10  kilometers 
southwest  and  18  kilometers  south  of  ground  zero  (251. 

Project  -1 1  .  b ,  the  Third  Marine  Corps  Provisional  Atomic 
brigade  Kxereiso,  included  200  officers  and  1,072  enlisted  men  o 
the  Third  Marine  Corps  Provisional  Atomic  Kxereiso  Brigade  (  :id 
MCPAKBi.*  This  project  marked  the  first  use  of  tactical  air 
support  for  military  maneuvers  at  the  Nevada  Test  Site  < NTS i . 

♦Of  these  personnel  ,  122  were  not  encamped  at  ('amp  1'esert  Rock. 

These  participants  were  the  pilots,  maintenance,  and  support 
personnel  from  the  Marin*'  Corps  Auxiliary  Air  Station,  Mojave, 
California.  The  pilots  wore  the  only  MAC  15  personnel  who 
actually  participated  in  Project  4 1 . b  at  the  NTS.  They 
simulated  the  air  attack  in  support  of  the  ground  personnel. 


The'  Commandant  of  the  Marine  Corps  state-el  the  tnl, owing 
oh.jrrt  ivrs  for  the  Marine  Brigade  Ixe-rcise-  at  Sliot  BIO.  (2): 

•  To  afford  comma  ride  r  s  and  staffs  real  ist  ic 
training  in  planning  and  conducting  operations 
supported  by  nuclear  weapons 

•  To  further  tost  and  evaluate  tactics  and  tech¬ 
niques  for  the  execution  of  air-ground  task 
missions  involving  the  use  of  nuclear  weapons 

•  To  develop  new  tactics  and  techniques  to 
exploit  the  effects  of  a  nuclear  explosion  when 
nuclear  weapons  are  employed  in  support  of  air- 
ground  task  forces 

•  To  familiarize  personnel  with  t ho  phenomena 
incident  to  a  nuclear  explosion  and  the  result¬ 
ing  of  fee t  s 

•  To  familiarize  personnel  with  passive  defense 
measures  to  minimize  or  protect  against  the 
effects  of  a  nuclear  explosion. 

On  27  September  1954,  the  Assistant  Chief  ot  Staff  for 
Operations,  Marine  Corps  Headquarters,  informed  Marine  Corps  Test 
Bnit  1  of  Camp  Pendleton,  California,  of  the  decision  to  conduct 
an  air-ground  maneuver  during  the  upcoming  TKAPOT  Series,  and 
ordered  the  unit  to  begin  planning  for  the  operation. 

The  Marine  Corps  Test  Unit  1,  comparable  in  size  to  a  reinforced 
infantry  battalion,  wats  activated  in  the  summer  of  1954  to  field 
test  new  concepts  of  tactical  assault.  Although  these  Marine's 
were  engaged  in  many  tests  and  experiments,  the  highlight  ot 
their  activities  was  the  Marine  Brigade  Kxercise  conducted  at 
Shot  BKK. 

In  developing  plans  for  the  exorcise,  officers  of  the  Marine' 
Corps  Test  Unit  1  attended  a  planning  conference  on  27  October 
1954  at  Sandia  Base',  Albuquerque',  Ne>w  Mexico,  and  re>que'Ste>d 
permission  from  the'  Armed  Force's  Special  Weapons  Project  (AKSWl'l 
to  conduct  their  exercise  at  Shot  ZUCCHINI.  On  17  Nove’mbe>r,  at 
an  Air  Force'  Special  Weapons  Center  (AFSWO  planning  con  f  ere'ne'e' 


at  Kirtlanci  AFB,  the  Marino  Corps  received  approval  to  stage  an 
air-ground  maneuver  a.  Shot  ZUCCHINI.  On  IS  December,  the 
Commandant  of  the  Marine  Corps  directed  that  the  Sd  MCPAKB  be 
organized  at  Camp  Pendleton.  The  3d  MCPAKB  included  units  from 
the  Marine  Corps  Test  Unit  1,  whoso  commanding  officer  was  desig 
nated  Chief  of  Staff.  The  3d  MCPAKB  included  units  from  the 
First  Marine  Division  and  Aircraft,  Fleet  Marine  Force  Pacific. 

The  air  operations  units  for  the  3d  MCPAKB  were  to  bo 
provided  by  the  Commanding  General  of  Fleet  Marine  Force  Pacific 
On  3  January  1953,  several  helicopter  squadrons  from  Marine 

Helicopter  Transport  Group  3G  from  Marine  Air  Group  15,  and 

★ 

Marine  Air  Support  Squadron  3f->  were  directed  to  Desert  Hock, 
Nevada,  and  the  Marine  Corps  Auxiliary  Air  Station,  Mojave  f 3 1 . 

On  10  January,  representatives  from  the  newly  formed  3d 
MCPAKB  attended  a  Desert.  Rock  VI  planning  meeting  at  Sixth  Army 
Headquarters  in  San  Francisco.  During  this  meeting,  the  Marines 
were  informed  that  their  maneuver  had  been  rescheduled  for  Shot 
TURK  because  the  Army  wished  to  conduct  a  field  exercise  at  Shot 
ZUCCHINI.  Tiie  Commander  of  the  exercise  questioned  this 
reassignment,  since  detailed  plans  had  already  been  made  tor 
ZUCCHINI.  Only  five  weeks  remained  before  TURK'S  scheduled 
detonation  on  15  February  1955,  a  period  of  time  considered 
insufficient  for  reorganizing  the  Marine  maneuver  plans. 
Subsequently,  during  a  17  January  1955  conference  at  Headquarter 
Marine  Corps,  the  Marine  Corps  and  the  Armv  agreed  that  the 
exorcise  could  be  condu  -d  during  Shot  BKF,  which  was  scheduled 
fo"  IS  March. 

Within  the  next  week ,  the  3d  MCPAKB  made  t  he  necessary 
changes  in  its  operating  plans  and  on  25  Januarv  the  Depute 
Fxercise  Director  approved  the  new  plans.  The  Marine  t'erp*-  then 
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of  tho  Marino  Corps  plans,  including  encampment  of  Marine's  at  the 
NTS  on  tho  day  before  the  shot. 

Tho  9d  MCPAKB  also  included  two  smaller  components,  a  Marine 
Camp  IVtachinent  and  a  Helicopter  Support  Unit.  The  Marine  Camp 
Detachment  administered  the  Marine  camp  at  Desert  Rock,  and  tire 
Helicopter  Support  Unit  served  as  a  task  support  unit  for  the 
helicopters  of  tho  brigade  (9). 

(in  2b  February  195b,  fe  Marine  Camp  Detachment  left  Camp 
Pendleton  for  Camp  Desert  Rock  by  air  and  ground  convoy.  By  the 
following  day,  al 1  1  HH  members  of  the  Marine  Camp  Detachment  had 
arrived  at  Camp  (resort  Rock.  On  S  and  9  March,  a  vehicle  convoy 
departed  from  Camp  Pendleton  for  Camp  Desert  Rook.  The  convoy 
included  871  members  of  Marini*  Corps  Test  Unit  1,  surface 
elements  of  Marino  Helicopter  Transport  Group  9b  < - ) ,  and  Marine 
Air  Support  Squadron  9  (-1.  The  convoy  arrived  at  Camp  Desert 
Rock  on  10  March. 

The  surface  elements  of  Marini*  Air  Croup  Ib(-)  arr.  red  at 
the  Marine  Corps  Auxiliary  Air  Station,  Mojave,  California,  on  ID 
March.  They  wen*  followed  by  the  air  elements  on  11  March. 

Marini*  Air  Group  lb  (-)  operated  from  Mojave,  rather  than  from 
Camp  Desert  Rock.  This  group  would  simulate  an  air  at  lack  on 
assault  objectives  during  the  exercise  and  return  to  Mojav**.  The 
Marine  Helicopter  Transport  Group  90  < - 1  probably  traveled  to 
(’amp  Desert  Rock  at  tie*  same  t  i  me  as  the  other  uni  t  s  of  the  9u 
MCPAKB. 

The  main  elements  <>f  the  9d  MCl'AI-B,  including  the  Head¬ 
quarters  and  Service  Company,  left  on  Id  '■  •'•eh  in  99  HbD  aircraft 
belonging  to  Air  Fleet  Marine  Force  Paciti  and  operating  from  H 
Toro  Marine  Corps  Air  Station,  Santa  Ana,  California,  no  if  Ca*"p 
Pend  1  e  t  on  .  This  airlift  transported  over  1  ,  loo  'la  r  t  ties  t .  >  I  *  ■ 
Springs  ■e'B,  near  Desert  Rook  t  2  t  . 
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From  11  to  21  March,  the  2d  Ml’ PA  KM  engaged  in  preparations 
for  tho  maneuver  at  Shot  BKK  (2). 

•  On  12  March,  an  unknown  number  of  Marines 
observed  the  detonation  of  Shot  HORNKT. 

•  On  10  March,  an  officer  from  tho  Deputy  Kxer- 
cise  Director's  staff  conducted  a  radiological 
safety  orientation  for  all  brigade  personnel, 

•  On  17  and  19  March,  the  tactical  portion  of 
the  exercise  was  rehearsed  at  rhe  NTS. 

•  On  20  March,  a  live  monitoring  exercise  was 
conducted  in  the*  area  of  the  Shot  TURK  ground 
zero  to  prepare  for  radiological  monitoring  at 
the  landing  zones. 

The  exercise  began  on  21  March,  when  Marino  units  left  Camp 
Desert  Rock  for  tho  NTS.  Figure  2-1  shows  the  positions  occupied 
by  the  Marines  at  the  NTS  during  the  exercise. 

At  1 200  hours  on  21  March,  Headquarters  and  Service  Company, 
Marine  Air  Support  Squadron  3  (-),  and  tho  command  personnel  of 
Marine  Helicopter  Transport  Group  36  left  for  their  command  posts 
in  a  convoy  of  46  vehicles.  They  arrived  at  their  destination  at 
1426  hours.  The  Headquarters  and  Service  Company  was  located 
about  14  kilometers  southwest  of  ground  zero.  This  location 
served  as  the  Brigade  Command  Post.  The  command  post  for  Marino 
Helicopter  Transport  Group  36  (-)  was  in  about  the  same  location 
or  940  meters  west  of  leading  Zone  2.  Marine  Air  Support 
Squadron  3  (-)  was  located  at  the  Brigade  Direct  Air  Support 
Center,  where  all  Marine  Corps  air  operations  were  regulated 
under  the  supervision  of  the  Air  Operations  Center.  The  Direct 
Air  Support  Center  was  13  kilometers  southwest  of  ground  zero. 
Together,  the  three  posts  formed  the  headquarters  for  Marine 
Corps  activities  during  Project  41.6  (1;  28"). 

The  first  convoy  of  Marino  assault  units  left  (’amp  Desert 
Rock  at  1315  hours.  They  traveled  in  36  vehicles  and  arrived  at 


Figure  2-1:  PROJECT  41.6,  MARINE  BRIGADE  EXERCISE 


(xiading  Zone  3  at  !  45G  hours.  At  1330  hours,  30  vehicles 
carrying  more  Marinos  left  Camp  Desert  Rock  for  Loading  Zones  1 


and  2.  They  reached  the  loading  /.ones  at  1449  hours  (  2X  )  . 

At  1430  hours,  the  air  elements  of  Marine  Helicopter  Trans¬ 
port  Group  30  left  Camp  [tesort  Kock  for  Loading  Zone  l.  The 
contingent  was  to  consist  of  30  helicopters  and  their  pilois,  one 
officer,  and  eight  enlisted  men  .  The  surface  elements  of 
Transport  Group  30  traveled  hv  convoy  to  their  assigned 
positions  at  I/tading  Zone  1.  These  elements  spent  t  he  night 
before'  the  BFK  detonation  encamped  in  the  forward  area  (31. 

At  0217  hours  on  22  March,  a  convoy  of  15  vehicles  left  Camn 
Desert  Kock,  arriving  at  the  trench  area  3,200  meters  from  ground 
zero,  at  0339  hours.  The  last  convoy  of  Marines  departed  from 
Camp  Desert  Rock  at  0232  hours  on  22  March,  traveling  in  a  convoy 
of  14  vehicles.  They  reached  the  trench  area  at  0352  hours. 
Documentation  indicates  that  Camp  Desert  Rook  support  elements 
transported  troops  to  the  trench  area,  and  parked  their  vehicles 
at  News  Nob  near  Yucca  Pass  (2X1.  Pour  F-9Fs  ot  Marine  Air  Group 
15(->  left  the  Mojave  Ma  r  i  tie  Corps  Auxiliary  Air  St  a  1  i  on  at  04  15 
hours  and  arrived  over  I.athrop  Wells  at  0450  hours.  A  total  of  22 
aircraft  left  Mojave'  at  approximately  45-minute  intervals,  tour 
aircraft  at  a  time,  and  followed  the  same  flight  pattern  (2;  31. 

After  each  sot  of  aircraft  made  the  strike  objective,  they 
returned  to  Mojave  and  began  the  pattern  again. 

At  0.302  hours,  three  minutes  before  the  detonation,  some 
Marines  crouched  in  the  trenches ,  3,200  meters  southwest  ->t 

ground  /ero.  At  the  same  time,  other-  Marines  tun  her  I  mm  ground 
zero  sat  down  and  faced  away  I  Com  the  point  of  detenu  t  ion, 
shielding  their  eves  with  their  hands  nr  arms.  The  planned 


disposition  of  those*  ground  personnel  in 

the  detonation  was  as  shown  below  (3). 
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The  remaining  541  Marines  were  Marine  aircrew  and  ground 
personnel  operating  from  Marine  airbases  in  California,  and 
Marine  Corps  administrative  personnel  at  Camp  IVvsert  Hock. 


In  addition  to  the  Marines,  various  equipment  was  positioned 
in  the  loading  zones.  Thirty  Marine  Corps  helicopters  were  in 
Loading  Zone  1,  and  simulated  palletized  supplies  were  in  Loading 
Zone  2.  Six  75mm  pack  howitzers,  six  4.2-inch  mortars,  and  three 
75mm  recoil  loss  rifles  were  located  in  Loading  Zone  2  (21. 

At  0510  hours,  five  minutes  after  the  detonation,  the 
maneuver  began.  It  consisted  of  an  airlift,  an  assault  on  the 

objectives,  and  a  four  of  the  equipment  display  area.  All 
participants  in  the  exercise  maneuvered  in  the  areas  west  and 
southwest  of  the  B K K  ground  zero. 

At  0512  hours,  two  lie  1  impt  ers  ,  each  carrying  a  radiological 
safety  monitoring  team,  flew  from  loading  Zone  1  to  landing  Zones 
Able  .and  Baker  (21.  At  051'  hours,  after  t  lie  rad  i  o  1  eg  i  va  !  safety 
monitors  had  declared  the  landing  zones  safe,  the  remaining  28 
helicopters,  in  attack  formation,  followed  the  lead  helicopters. 
These  28  helicopters  were  to  flv  102  troops.  The  airlift 
helicopters  then  landed,  and  the  troops  disembarked. 

The  first  fl ight  of  four  F-PFs  from  Marine  Air  Croup  15 
conducted  a  strike'  over  Syncline  Kidge  at  the  objectives  00 
seconds  before  the  second  wave  of  helicopters  touched  down  on 
Landing  Zones  ABLF  and  BAKFH.  Since'  the>  initial  iwn  lie  •  1  i  ee  >p  t  e  •  r  s 
le'ft  at  0512  hours  ,  throe  minutes  elapsed  he'fore*  the'  se>eeuid  wave 
was  signaled  to  leave*.  it  is  assumed  that  the*  first  group  <'t 
F OKs  made'  the'ir  strike*  be't.weon  0515  and  0518  hours,  whe>n  tin* 
first  he  ]  i  ropt  e>rs  of  the  seeeinet  wave ‘hail  already  landed.  The  air 
strikes  probably  I'ontinned  at  -15-minute'  intervals  until  the-  eum 
of  the’  maneuver  (2;  21. 
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Upon  completion  of  the  initial  helicopter  lift,  Marine  Corps 
Helicopter  Transport  Group  30  began  the  second  phase  of  the  air¬ 
lift.  It  was  planned  that  .318  troops  would  be  transported  in  114 
sorties  from  Loading  Zones  1,  2,  and  3  to  landing  Zones  Able  and 
Baker  (3).  They  completed  the  airlift  at  0023  hours. 

Concurrently,  Marines  located  in  the  trenches  marched  to 
Loading  Zones  4  and  5 .  The  Marine  Camp  Detachment  did  not  accom¬ 
pany  those  troops,  since  their  participation  was  limited  to 
observing  BKK  from  the  trenches  (21.  The  helicopters  returned 
f rom  the  final  lift  between  Ix^ading  Zones  1,  2,  and  3  and  the 
Landing  Zones,  and  transported  Marines  and  equipment  from  Loading 
Zone1  4  to  landing  Zone  Able  and  from  loading  Zone  3  to  landing 
Zone  Baker. 

This  third  airlift  phase*  was  to  transport  594  Marines  in  1  Ho 
loads  (3).  The  lift  from  all  five  loading  Zones  was  completed  bv 
0900  hours  (2). 

The*  fourth  airlift  phase*  began  at  0955  hours,  after  all  the 
Marines  had  been  transported  fo  the*ir  assigned  landing  /ones . 

The  Se'oond  Plat  oon  ,  consisting  of  48  tremps  from  A  Company, 

Marine  Corps  Test  Unit  1,  was  airlifted  from  landing  Zone*  Able*  tei 
Landing  Zone*  Charlie  (2;  31. 

Upon  d  i  se*mba  r  k  i  ng  f  re>m  the*  he*  1  i  copt  e*rs  ,  the*  Marine's  fanned 
out  to  seize  the*ir  attack  ob.i  ec  t  i  ve*s .  Theese*  at  landing  Zone  Able* 
assaulted  Objective*  Nan;  those*  at  Landing  Zone*  Bake*r  attacked 
Objective*  Sugar;  and  the>se>  at  landing  Zone*  Charlie*  seized  (>b,je*c- 
tive*  William.  The*  mane*uve*r  e*nele*d  at  1500  hours  with  the*  captur 
eif  all  ob.ie'c  t  i  ve*s  (21.  The*  Marine's  were*  then  t  ra  n  spur  t  e*d  tee  the* 
equipment  display  arena  . 

The*  display  are*a  was  located  southwest  ol  the*  B1-  K  ground 
ze*ro,  at  a  dist.ane*e*  ranging  be>twe*e*n  *100  meters  anei  2,500  me*ie*rs 


from  ground  zrro.  Tho  aroa  fraturod  rqui pmenl ,  such  as  tanks  am) 
mortars,  and  mannoiiuins  dressed  in  Marine  Corps  uniforms.  The 
assault  units  toured  the  display  aroa  between  1500  and  1 7'd0 
hours,  after  tho  maneuver  was  eomplotod.  After  touring  tho 
equipment  display,  these  Marinos  cheeked  in  at  the  Decontami¬ 
nation  Station  at  Yucca  Pass.  They  reached  Camp  Desert  Hock  at 
2000  hours  (21. 

Documentation  indicates  that  tho  Marine  Camp  Detachment, 
which  observed  BKK  from  tho  trenches  hut  did  not  participate  in 
the  maneuver,  may  have  toured  the  display  area  with  t he  troop 
orientation  and  indoctrination  observers  at  0525  hours  and  then 
returned  with  tho  observer  convoy  to  Camp  Desert  Hock  a f  0750 
hours  (281. 

The  Brigade  Direct  Air  Support  Center,  under  t ho  supervision 
of  the  Air  Operations  Center,  coordinated  the  20  H-10  helicopters 
that  airlifted  the  Marines  to  their  attack  objectives  during  the 
exercise.  Other  air  support  was  provided  bv  the  22  K-DF  aircraft 
of  Marine  Air  Group  15,  which  staged  from  the*  Marine  Corps  Aux¬ 
iliary  Air  Station,  Mojave,  California,  and  by  four  R-40  aircraft 
from  the  First  Air  Delivery  Section,  Fleet  Marin*1  Force  Atlantic; 
with  loading  personnel  from  tho  First  Combat  Service  Group,  Fleet 
Marine  Foret'  Pacific1.  Tit*1  U-40  aircraft  ,  which  staged  from  FI 
Toro  Marine  Corps  Air  Station,  Santa  Ana,  California,  delivered 
supplies  for  assault  personnel  beginning  at  1258  hours.  These 
F-9F  and  H-40  aircraft  wore  also  controlled  bv  t  lie  Air  Operations 
Con  ter  (21. 


2.2  TFCHNICAI,  SFHVICK  PKOJKCTS  AT  SHOT  BKK 

During  Operation  TKAPOT  Technical  Service  Projects  were 
designed  t*'  tost  tin1  effects  of  nuclear  weapons  on  ordnaneo, 
mn  t  or i a  1  ,  fortifications,  s I  rue t  ures  ,  and  oqu i pmen  t  .  Two 
technical  service  projects  wore  conducted  by  Ixorcise  Desert  Hock 
VI  at  Shot  BKK,  as  listed  in  table  2-  1  . 
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The  Specific  objectives  of  Project  40.19,  Sixth  Army  CBR 
Defense  Team  Training;  were  to  (301  : 


•  Determine  the  capabilities  >f  Chemical , 
Biological,  Radiological  ( CBK 1  teams  to  perform 
emergency  radiological  defense  missions 

•  Provide  CBK  teams  training  under  actual 
rad iol og i ea 1  eond i t i on  s 

•  Determine  the  adequacy  of  the  organization  and 
monitoring  equipment  provided  by  Department  of 
thi>  Army  directives  concerning  CBR  teams. 


At  BKK,  two  CBR  teams  consisting  of  a  total  of  22  men  performed 
radiological  surveys  of  the  tost  area  on  shot-day  and  on  the  uo 
following  days.  The  teams  were  required  to  determine  the 
isointensitv  lines  from  1  to  IB  roentgens  per  hour  (R/hl,  to 
delineate  areas  of  maximum  intensity,  and  to  plot  the  findings 
(SOI  . 


Project.  40.21,  Ordnance  Vehicular  Kquipment  Test  ,  was 
conducted  by  the  Ballistic  Research  Laboratories.  The  principal 
participant  in  the  project  was  the  f>7Brd  Ordnance  Companv,  win.  h 
pos i t  i oned  the  t  es  t  equipment  with  the  assistance  o t  De •  r o t  t 
Arsena  l  personnel.  Ballistic  Research  laboratories  personnel  ;  r. 
Project  B.l  recorded  blast  pressures  I  ran  gauges  locate,)  on  or 
near  the  test  equipment,  while  Army  Chemical  Corps  personnel  ! ro" 
Project  2.7  took  radiation  measurements  (BSi. 


The  objectives  of  Project  10.21  were  to  deter-mne  t  hr 
effects  of  nil  1-over  sa  f  e  t  v  bars  in  minimizing  c  a  •••  a  g  ■  •  to  w  a I  •  •  >  t 
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area  at  the  time  of  the  BEE  detonation.  Dosimetrv  data  were 
recovered  after  the  detonation,  when  radiation  intensities 
permitted,  and  the  equipment  was  removed  for  use  at  subsequent 
events  ( 27 ;  38 )  . 
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CHAPTER  3 


JOINT  TEST  ORGANIZATION  OPERATIONS  AT  SHOT  BEE 

During  Shot  BEE,  Dopartmont  of  IWanse  (DOP)  personne1] 
participated  in  a  variety  of  diagnostic,  military  effects ,  and 
training  projects,  as  well  as  Air  Force  Special  Weapons  Center 
(AFSWC)  support  missions.  These  activities  required  Department 
of  Defense1  personnel  to  enter  the  forward  area  before',  during, 
and  after  the'  shot.  The  Te'st  Manager  declared  the'  area  open  for 
recovery  operations  at  0644  hours,  one1  hour  and  SO  minutes  after 
the'  detonation.  The1  military  personnel  of  the'  Arme'd  Force's 
Special  Weapons  Proje'ct  (AFSWP)  Field  Command  Military  Effe'cts 
Group  conducted  22  projects  during  the  BEE  e've'nt  .  In  addition, 
AFSWP  coord i na ted  four  operational  training  projects  conducted  by 
personnel  of  the'  Marine  Corps  and  Air  Force  (Tactical  Air  Command 
and  others).  DOD  personnel  were  also  involved  in  sever  projects 
conducted  bv  the  Los  Alamos  Scientific  laboratory  (LASL)  Test 
Group,  the  University  of  California  Radiation  Laboratory  (U(’RL) 
Test  Group,  and  the1  Fe'deral  Civil  Deferse1  Administration  Civil 
Effects  Test  Group  (CETG). 

Detailed  descriptions  of  proje'et  obje'ctive'S  and  g(>neral 
project  activitie's  are1  contained  in  the  TEAPOT  Series  volume1. 

The-  information  contained  in  this  chapter  addre'sse's  only  those1 
project  operations  uni  (pie1  to  Shot  BEF. 


B.1  FIELD  COMMAND  MILITARY  EFFECTS  GROUP  PROJECTS  AT  SHOT  BEF 

In  order  to  study  the'  vie'ld  charac  ter  i  st  i  os  and  weapons 
e'ffe'cts  of  nucli'ar  device's  relevant  to  military  appl  icat  ions,  the1 
AFSWP  Military  Efferts  Group  sponsored  the  wevipons  e-fferts  proj¬ 
ects  at  Shot  BEE  as  shown  in  table'  S-1.  Bemuse1,  in  meist  case's, 
many  of  the1  same'  pe'ople1  performed  both  pre'shot  and  post  shot 


Table  3-1:  FIELD  COMMAND  MILITARY  EFFECTS  GROUP  PROJECTS,  SHOT  BEE 


Project 

Title 

Participants 

Estimated 

Personnel 

1  2 

Shock  Wave  Photography 

Naval  Ordnance  Laboratory 

2 

1  10 

Overpressure  and  Dynamic'  Pressure  versus  Time  and 
Distance 

Stanford  Research  Institute 

15 

1  14b 

Measurements  ot  Air  blast  Phenomena  with  Self 
recording  Gauges 

Ballistic  Research  Laboratories 

c 

2  1 

Gamma  Exposure  versus  Distance 

A rmy  S'grvii  Corps  Engineering  laboratories 

4 

2.2 

Neutron  Flux  Measurements 

Naval  Research  Laboratory 

r, 

2  5  1 

Fallout  Studies 

Chemical  Research  Laboratory  Chem.cal 

Warfare  Laboratory 

* 

2  8a 

Contact  Radiation  Hazard  Associated  with 

Contaminated  Aircraft 

An  Force  Special  Weapons  Cente' 

2  81) 

Manned  Penetrations  of  Atomic:  Clouds 

An  Force  Special  Weapons  Center 

2 

3  1 

Response  of  Drag  type  Equipment  Targets  in  the 
Precursor  Zone 

Ballistic  Research  Laboratories 

r. 

i 

Destructive  Loads  on  Aircraft  in  Flight 

Wnght  An  Development  Center 

* 

8  2 

Effects  on  Fighter  Type  Aircraft  in  Flight 

Wright  Aff  Development  Center 

2 

6  1  1,i 

Evaluation  of  Military  Radiac  Equipment 

Army  Signal  Corps  Engineering  Laboratories 

3 

6  1  Hi 

Evaluation  of  a  Radiological  Defense  Warning  System 

Army  Signal  Corps  Engineering  laboratories 

3 

63 

Missile  Detonation  Locator 

Army  Signal  Corps  Engineering  Laboratories 

* 

6  4 

Test  of  IBDA  Equipment 

Wright  Air  Development  Center 

14 

6.5 

Test  of  Airborne  Naval  Radars  for  IBDA 

Bureau  of  Aeronautics 

3 

8  1 

Measurement  of  Direct  and  Ground  reflected  Thermal 
Radiation  at  Altitude 

Bureau  of  Aeronautics 

.1 

84b 

Thermal  Measurements  from  Fixed  Ground 

Installations 

Naval  Radiological  Defense  Laboratory 

3 

8.4  cl 

Spectrometer  Measurements 

Naval  Radiological  Defense  Laboratory 

* 

8  4f 

Bolometer  Measurements 

Naval  Radiological  Defense  1  aboratoiy 

9  1 

T  echnical  Photography 

Lookout  Mountain  Laboratory  AFSWC  Airforce 
Missile  Test  Center  EG  and  Li 

9  4 

Atomic  Cloud  Growth  Study 

Air  Force  Cambridge  Roseau  h  Center 

U  S  Weather  Bureau  EG  and  C« 

* 

IF  IJnfc nown 


activities,  estimates  re  fleer  the  maximum  number  of  Dob  partici¬ 
pants  who  would  have  been  involved  in  the  project. 

Most  Military  Kf foots  Group  projects  required  personnel  to 
assemble  diagnostic  equipment  and  instruments  in  the  field  sev¬ 
eral  days  or  weeks  before  the  shot,  and  to  retrieve  the  experi¬ 
ments  or  record  data  after  the  detonation.  When  the  Test  Manager 
declared  recovery  hour  at  08-1-1  hours,  the  project  personnel  were 
authorized  to  proceed,  with  a  radiological  safety  monitor,  to 
recover  data  from  their  experiments. 

Project  1.2,  Shock  Wave  Photography,  was  designed  to  photo¬ 
graph  the  progression  of  the  blast  .  Four  cameras  were  used  from 
a  camera  station  located  approx  i  ma  t  e> )  v  2,900  meters  from  ground 
•zero.  The  location  was  Just  outside  the  0.01  K/h  initial  survey 
radiological  safety  line.  The  film  was  probably  recovered  late 
on  shot -day  by  two  persons  in  one  hour  ( do ;  29). 

For  Project  1.10,  Overpressure  and  Dynamic  Pressure  versus 
Time  and  Distance,  2-1  channels  of  instrumentation  were  placed  at 
six  stations  radiating  from  ground  zero  to  determine'  pressure' 
variations  produced  by  the'  de'tonation.  Mcasun'mcnts  of  side-on 
and  dynamic  pressure’  were  taken  using  pitot-tube’  gauge's  at  tliri'e’- 
anei  ten-foot  e'le'vations  above'  the'  surface'.  Side'-em  pressure  was 
also  measured  at  grounei  li’ve'l  and  at  t  e '  n  fe'ot.  The'  cleise'st 
instrumentation  station  was  200  mot  t'l’s  sent  t  It  <>f  ground  /.e'ro,  with 
the*  re'eording  she'lte'r  010  me'te'rs  from  greiumi  /e'ro.  About  15 
men  spe'tit  e'ighf  days  building  the'  instmme'ntat  ion  she'lte'r  and 
installing  the'  i  ns  t  rumi'n  ta  I  ion  be' fore'  Shot  Bl-T  .  Pt- <  ->  J  e  ■  t  p«>rson- 
nel  ilid  not  re'onte*r  the’  area  until  some't  ime  after  recovery  hour. 
Five'  persons  probably  spe'nt  thre'e'  days  recover  i  ng  the'  data  for 
Shot  HKF  and  removing  the'  i  ns  t  rume-n  t  a  t  i  on  and  towers  (25;  151. 

Proje'ct  1.1  lb,  Mea  s  u  reme'ii  t  s  of  Air-blast  Phe-ttome-na  with 
Se •  1  (-recording  Oauge’s,  was  designer!  to  mi'.asuri'  pressure 


variations  produced  by  the  detonation.  Std  f-rncording  gauges 
were  plaoe'd  on  two  lines  extending  from  ground  zero,  on*1  running 
to  the  northeast  and  the*  other  to  the  southwest  .  Both  instrument 
lines  had  station  locations  ranging  from  B25  to  1,150  meters  from 
ground  zero.  Preshot  surveying,  construction  of  instrumentation 
mounts,  installation,  and  checking  of  gauges  for  BEE  prohablv 
took  six  persons  two  weeks.  Postshot  recovery  of  data  was 
probably  accomplished  on  shot-day  at  the  stations  farthest  from 
ground  zero,  by  two  persons  in  four  hours.  Recovery  of  the  data 
from  the  stations  closest  to  ground  zero  was  probably 
accomplished  by  throe  persons  over  a  two-day  period,  beginning 
somet ime  after  recovery  hour  (7;  B 5 1 . 

For  Project  2.1,  Gamma  Exposure  versus  Distance,  24  dosim¬ 
eter  stations  were  arranged  along  a  line  between  475  meters  and 
about  2,710  meters  from  ground  zero  to  determine  gamma  radiation 
hazard  at  various  distance's.  One  hour  after  the  Test  Manager 
declared  that  recovery  operations  could  begin,  three  persons  in 
one  vehicle,  accompanied  by  a  radiological  safety  monitor  also 
from  the  Army  Signal  Engineer  Laboratories,  began  to  rerover 
dosimeters  from  stations  located  south  of  ground  zero.  The 
project  personnel  were  to  start  recovery  operations  from  the 
farthest  station  location  and  work  toward  ground  zero  as  far  as 
the  radiation  situation  permitted.  It  was  estimated  that  these 
project  personnel  spent  about  20  minutes  in  the  shot  area  (22; 

25)  . 


Project  2.2,  Neutron  Flux  Measurements,  was  designed  to 
evaluate  the  neutron  radiation  hazard  at  various  distance's  from 
the  detonation.  Neutron  detectors  were'  all  connected  to  a  cable 
laid  from  180  motors  to  910  motors  f-om  ground  zero.  After 
recovery  hour,  five  persons  in  one  vehicle,  including  one  monitor 
from  the1  1st  Radiological  Safe' t.v  Support  Unit  ,  entered  t  tie'  shot 
area  to  pull  the'  cable  out  to  an  aroa  of  low  radiointonsi  tv  and 
recover  the'  neutron  doti'otors.  This  party  spent  about  BO  mnutrs 
in  the  shot  aroa  recovering  all  de' too  tors  (25;  B51. 


Project  2.5.1,  Fallout  Studios,  involved  soil  sampling  to 
evaluate  the  radiation  hazard  caused  hv  fallout.  Information 
concerning  personnel  activities  for  Project  2.5.1  was  found  only 
as  it  pertained  to  Shot  KSS.  The  number  of  1)01)  personnel 
involved  for  Shot  BEK  and  their  activities  therefore  are  not 
known  ( 46 ) . 

For  Project  2.8a,  Contact  Radiation  Hazard  Associated  with 
Contaminated  Aircraft,  approximately  five  individuals  surveyed 
the  same  T-B3  aircraft  surface  at  distances  of  one  centimeter, 
eight  centimeters,  0.3  meters,  and  one  meter  to  determine  how  the 
degree  of  contamination  varied  as  a  function  of  distance.  The 
aircraft  survey  took  approximately  two  hours,  and  was  repeated 
over  the  next  two  days  to  document  decay  rates  on  portions  of  the 
aircraft  that  ground-crews  would  be  likely  to  contact  (  1 4  ;  35). 

For  Project  2.8h,  Manned  Penetrations  of  Atomic  Clouds,  one 
T-33  aircraft  with  a  pilot  and  a  radiological  safety  monitor  took 
off  from  Indian  Springs  AFB  and  recorded  an  intensity  of  500  R/h 
in  the  nuclear  cloud  at  an  altitude  of  35,000  feet,  31  minutes 
after  the  detonation.  The  aircraft  spent  about  IS  seconds  within 
the  cloud,  and  returned  directly  to  Indian  Springs  AFB,  where  the 
pilot  and  passenger  were  monitored  and  decontaminated.  The 
external  dose,  as  measured  by  the  pilot’s  chest  badge,  was 
approximatel v  2  to  2.5  roentgens.  The  internal  and  external 
exposures  measured  by  film  badges  were  about  the  same  (0;  35). 

Project  3.1,  Response  of  Drag-type  Equipment  Targets  in  the 
Precursor  Zone,  was  designed  to  examine  tin3  ability  of  venicles 
to  withstand  blast  effects  from  the  detonation .  On  one  side  of 
the  BKK  shot-tower  was  a  large  asphalt  area  and  on  the  other  side 
a  desert  area.  Eight  1 /4-t.on  trucks  were  arrayed  from  540  to  705 
meters  on  both  side's  of  the  BKK  t.owt'r ,  on  the  desert  and  asphalt 
surfaces.  In  addition,  several  pieces  ol  Marine  Corps  equipment 
were  also  exposed  (50). 
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It  is  estimated  that  hcforc  Shot  BKK,  five  persons  euach 
spent  two  days  placing  and  instrumenting  the  Id  vehicles  and  the 
Marine  Corps  equipment.  After  UKK,  it  is  estimated  that  lour 
individuals,  including  .a  crane  operator,  took  one  day  to  clear 
the  area  after  recovery  hour  (85). 

Project  5.1,  IX’struel  ive  Loads  on  Aircraft  in  Plight  ,  was 
conducted  to  determine  t he  ability  of  aircraft  to  survive  the 
gust  loading  from  flu*  detonat ion.  Personnel  were  responsible  for 
maintaining  and  operating  a  drone  and  the  director  aircraft 
involved  in  the  project.  One  QF-80A  drone  was  launched  to 
determine  the  effects  of  a  nuclear  detonation  on  telemetered 
signals  (  4  8  1 . 

Project  5.2,  effects  on  Fighter  1'vpe  Aircraft  in  Flight, 
involved  two  F-8-1F  aireraf'  provided  by  AFSWC  to  determine  t  he 
ability  of  fighter  planes  to  survive  the  hlast  force's  produced  by 
the  detonation.  At.  detonation,  the  first  aircraft  was  at  a  slant 
range'  of  ahentf  8,000  meters  from  the  burst  and  at  an  altitude  of 
7.7P5  feet  above’  burst  height,  orionti'd  in  level-flight  position 
tail-on  to  the  blast.  The'  second  aircraft  was  positioned  in  a 
1  e>ve'  1  -f  1  i gh t  altitude'  to  re'ce-ive'  symmetrical  an<1  asymmetrical 
side-on  gusts  from  the  blast.  At  de'tona  t  ion  ,  the*  se'cond  a  i  remit 
was  at  a  slant  range'  of  about  5.1M0  me*ters  and  at  an  altitude*  eel 
10,880  toe' t  above  burst  height  (85;  44). 

For  Pro  j  ec  t  0.1.1a,  Kval  nation  e>f  Military  H.adiac  hiuipment  , 
elosime-ters  in  tube-s  were  place'd  at  18  1  oca  t  ions  be'tweu'n  POO  and 
2,700  me'fers  from  ground  /.e'rei.  The*y  we're*  re  t  r  i  event  by  ttire’e’ 
pe*rsons,  including  a  ra  d  i  o  1  og  i  e-a  1  safe*  tv  monitor,  a  pprox  i  ma  t  e  1  v 
two  hours  after  rccovi'ry  operat  ieins  were*  permittee!  hv  the'  Tost 
Manager.  Wh  i  le>  in  the*  sheet  area,  pre>ject  personne'l  placed  addi¬ 
tional  eios  i  me>  t  rv  equipme-nt  t e i  me'.asui-e'  radiation  de>cav  rate's.  It 
was  refrie've'et  eut  the'  second  day  after  t  >  i  <  ■  BKK  detonation  (11;  85). 
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For  Pro. j  or  t  H.l.lb,  Kva  1  ua  t  i  on  of  a  Had  i  ol  op  i  ra  ]  IPfVnsi' 
Warning  System  (also  known  as  Project  CI.OUDBPKST )  ,  two  radio¬ 
logical  do  f  on  so  warning  systems  wore  installed  south  of  ground 
/oro,  IS. 7  and  28. B  kilomotors,  respectively,  and  a  third  was 
located  lfi.1  kilometers  southwest  of  ground  zero.  Boforo  the 
detonation,  three  persons  probably  spent  two  days  selecting  site 
locations,  mounting  the  detectors,  and  checking  equipment.  Post¬ 
shot  recovery  of  t  lit'  detector  systems  was  probably  accomplished 
bv  three  persons  in  one  dav  (25;  40). 

Project  ft.:!.  Missile  Detonation  Locator,  was  fielded  to 
evaluate  a  rad.ar  system  used  to  determine  t he  location  of  a 
nuclear  detonation  from  a  tactical  range'  bv  detection  and  analy¬ 
sis  of  thc»  electromagnetic  radiation  omitted  by  the  hurst.  The 
locator  system  consisted  of  broad-band  receivers  set  up  in 
California  on  baselines  approximately  115  and  520  kilometers  from 
the  tost  site.  Kadio  links  between  the  stations  provided  the 
time'  comparisons  necessary  to  determine  relative  electromagnetic 
pulse  time  of  arrival  at  each  station  (25;  27. 

Project  B.4,  Test  of  IBDA  equipment  ,  was  conducted  to 
evaluate  the  Indirect  Bomb  Damage  Assessment  ( IBDA)  system  that 
was  designed  to  determine  the  location,  height  of  burst,  and 
yield  ot  a  nuclear  detonation.  The  IBDA  system  was  installed  in 
a  B-5DD  aircraft  and  consisted  of  the  standard  radar  set  , 

AN / A P0-2  1  ;  a  bomb-damage  evaluation  group,  AN / A  PA- 1  Ob  (XA-ll,  a 
recording  set,  light  and  time,  AN / ASH-1  ( A- 1  )  ,  and  a  K  —  1 7  aerial 
camera.  Two  F-P-l  aircraft  were  each  instrumented  with  one 
recording  set  and  one  bomb-spotting  camera  to  determine  the 
maximum  operating  range  ot  t  he  v  i  e  1  d-mea  su  r  i  ng  component  ot'  the 
system. 

The  B-:>n  staged  out  ot  kirt  land  AFB  and  normal  I  v  had  a  crew 
o  t  ten.  Si  ttce  engineering  evaluation  tests  wor.  being  •  •,  >n,  t  u  •  ‘  ■  ■  i  , 
two  individuals  tone  engineer  and  one  t ec h n i  .  ■  i  a n  t  went  i  a 


monitor  and  ensure  the  operation  of  the  IBDA  system.  it  was 
positioned  by  radar  navigation,  simulating  a  drop  aircraft,  and 
at  zero  time  was  located  about  five  nautical  miles  from  ground 
zero.  The  F-94s ,  each  with  two  crewmen,  staged  out  of  Indian 
Springs  AFB.  They  were  positioned  by  radio  navigational  aids  at 
altitudes  off  30,000  and  35,000  feet  and  at  distances  of  about 
180  to  210  kilometers  west-southwest  from  ground  zero  (15;  19;  35). 

The  objective  of  Project  6.5,  Test  of  Airborne  Naval  Radars 
for  IBDA,  was  to  evaluate  the  suitability  of  standard  Navy  radar 
to  determine  height  of  burst,  location,  and  yield  of  a  detona¬ 
tion.  Two  A.J-2  aircraft  were  to  participate  in  this  event,  but 
one  aborted  because  of  mechanical  difficulty.  The  remaining 
AJ-2,  with  a  crew  of  three,  was  at  an  altitude  of  34,000  feet  on 
a  311-degree  heading  inbound,  about  17  kilometers  southeast  of 
ground  zero  at  the  time  of  detonation  (19;  35;  47). 

Project  8.1,  Measurement  of  Direct  and  Ground-re f lee  ted 
Thermal  Radiation  at  Altitude,  was  conducted  to  determine  the 
ability  of  Navy  aircraft  to  withstand  the  thermal  radiation 
produced  by  a  nuclear  detonation.  At  the  time  of  the  burst,  an 
AD-5  aircraft,  with  a  crew  of  two,  was  at  a  slant  range  of  about 
3,400  meters  and  at  a  height  of  6,755  feet  above  the  burst.  An 
AD-6  aircraft,  also  with  a  crew  of  two,  was  at  a  slant  range'  of 
about  5,100  meters  and  at  a  height  of  14,255  feet  above  the 
burst.  A  third  AD  aircraft  was  used  as  a  standby  (35;  36). 

Project  8.4b,  Thermal  Measurements  from  Fixed  Ground 
Installations,  was  conducted  to  measure  the  thermal  radiation 
from  the  detonation  at  ranges  where  damage  to  military  targets 
results.  The  installations  were  located  1,580  and  2,010  meters 
from  ground  zero.  It  is  estimated  that  preshot  selection  of  the 
sites  and  placement  of  project  instrumentation  probably  took  two 
persons  12  hours.  Postshot  recovery  of  data  was  probably  accomp¬ 
lished  by  two  project  personnel  and  a  radiological  safety  monitor 
in  one  hour  on  shot-day  (31;  35). 


Project  8.4d,  Spect remoter  Measurements,  was  conducted  to 
measure  the  thermal  radiation  produced  by  the  detonation  as  a 
function  of  time.  The  recording  spectrometer  used  in  this 
project  was  located  in  Building  410,  near  the  Control  Point  area 
in  Yucca  Pass  (35;  42). 

Project  8.4f,  Bolometer  Measurements,  was  designed  to 
determine  changes  in  the  amount  of  thermal  radiation  produced  at 
various  times-after  a  detonation.  All  data  were  taken  from 
Building  410,  situated  near  the  Control  Point  area  at  Yucca  Pass, 
providing  line-of-sight  to  the  BKK  ground  zero  (32;  35;  41). 

Project  9.1,  Technical  Photography,  was  conducted  to  docu¬ 
ment  project  activities  and  results.  The  project  was  conducted 
primarily  by  Rdgerton ,  Germeshausen ,  and  Grier  (KG  and  G ) ,  a 
government  contractor,  but  also  included  personnel  from  the 
1352nd  Motion  Picture  Squadron  of  the  Air  Force  inokout  Mountain 
Laboratory  (18;  19;  35).  Project  9.1  called  for  an  aerial 
photographic  mission.  An  RC-47  flew  a  six-minute  holding  pattern 
located  from  10  to  16  kilometers  southeast  of  ground  zero  at  an 
altitude  of  8,000  to  10,000  feet.  The  RC-47,  manned  by  personnel 
from  AFSWC  and  the  Air  Force  Missile  Test  Center  did  the 
photographic  work.  Its  crew  numbered  three,  and  three 
photographers  were  also  aboard  (19). 

Project  9.4,  Atomic  Cloud  Growth  Study,  was  designed  to 
study  the  changes  in  the  nuclear  cloud.  1)01)  involvement  included 
the  Air  Force  Cambridge  Research  Center ,  who  collaborated  with 
the  U.S.  Weather  Bureau  to  measure  the  rate  of  cloud  rise  and 
maximum  cloud  height.  Theodolite,  used  as  a  measuring  device. 


was  located  at  the  north  fence  of  the  Con  t  ml  Point  in  Yucca  Pass 


:\.2  DKPARTMKNT  OF  DKFKNSF  PARTICIPATION  IN  LOS  ALAMOS  SC1KNTIFIC 
LABORATORY  TKST  GROUP  PROJKCTS  AT  SHOT  BKK 


LAS!,,  a  wt'apons  dovolopmont  laboratory  of  ttio  AFC,  developed 
nine  of  the  IS  nuclear  devices  tested  during  th<>  TKAPOT  Series, 
including  the  BKK  nuclear  device.  LAS1,  also  sponsored  and  per¬ 
formed  IB  diagnostic  experiments  to  measure  the  mil  puts  ami 
effects  of  the  BKK  detonation.  Of  these  IB  projects,  only  tour 
included  1)01)  personnel,  as  listed  in  table  B-2. 


Table  3-2:  TEST  GROUP  PROJECTS  WITH  DOD  PERSONNEL  INVOLVEMENT, 
SHOT  BEE 


Project 

Title 

Sponsor 

DOD 

Agency 

Capacity 

Estimated 

DOD 

Personnel 

11  2 

21.2 

Radiochemistry  Sampling 
Sample  Collecting 

LASL  UCRL 

4926th  Test  Squadron, 
AFSWC 

Cloud  Sampling 

6 

18.3 

Time  Interval 

Measurements 

LASL 

Naval  Research 

Laboratory 

Fielding  and  Recovering 

* 

18.4 

Spectroscopy 

LASL 

Naval  Research 

Laboratory 

Fielding  and  Recovering 

* 

18  5 

Disturbed  Air  Element 

LASL 

Naval  Research 

Laboratory 

Fielding  and  Recovering 

* 

31  6 

Methods  for  Determining 
Yields  and  Locations  of 
Nuclear  Explosions 

Federal  Civil  Defense 
Administration 

Army  Chemical  Center. 
Ballistics  Research 
Laboratory 

Consultants 

* 

39.7 

Physical  Measurement 
of  Neutron  and  Gamma 
Radiation  Dose  from 

High  Neutron  Yield 

Weapons  and  Correlation 
of  Dose  with  Biological 
Effects 

Federal  Civil  Defense 
Administration 

Air  Force  School  of 
Aviation  Medicine,  Naval 
Research  Laboratory 

Fielding  and  Recovering 

2 

*  Unknown 


Project  11.2,  Radiochemistry  Sampling,  was  pertormed  bv 
Al'SWC  and  is  discussed  in  section  B.ti. 

Project  18. R,  Time  interval  Measurements,  w.  t  p<  •  r  I  ,  >  rmi -i  1  ■  >' 
IASI,  b  V  t  tie  Naval  R<  •  s<  -  a  r  ■  •  h  1  a  ho  r  a  I  •  > r  v  .  Project  p,  •  ,, . m  .  •  | 

p*  i .  >  t  og  t'.i  pi  i  i  >  ■  a  1  1  v  me  -  i  s  it  red  tin-  time  interval  lor  t  . . .  <  >-  i  ,  m  > ' 


I  •  ■ 


gamma  rays  released  from  the  detonation  of  BEE.  The  project 
camera  station  was  located  about  IK  Kilometers  from  the  BEE 
ground  zero.  Project  personnel  arrived  at  the  station  before  the 
shot  to  load  film  in  cameras,  and  returned  after  the  drtor.j  "nn 
to  recover  the  film  for  processing  (351. 

The  remaining  two  projects,  18.4,  Spectroscopy,  and  18.5, 
Disturbed  Air  Element,  were  conducted  by  the  Naval  Research  Lab¬ 
oratory  of  Washington,  D.C. ,  and  LASL  (35). 

3.3  UNIVERSITY  OF  CALIFORNIA  RADIATION  LABORATORY  TEST  GROUP 

PROJECTS  AT  SHOT  BEE 

The  University  of  California  Radiation  Laboratory  Test  Group 
conducted  two  projects  at  BEE.  Of  these  two  projects,  only 
Project  21.2,  Sample  Collecting,  involved  DOD  participation,  as 
discussed  in  section  3.6,  the  AFSWC  portion  of  this  chapter. 

3.4  DEPARTMENT  OF  DEFENSE  PARTICIPATION  IN  CIVIL  EFFECTS  TEST 

GROUP  PROJECTS  AT  SHOT  BEE 

The  FCDA  Civil  Effects  Test  Group  ( CETG )  sponsored  11  proj¬ 
ects  at  Shot  BEE.  Two  of  these  projects,  as  indicated  in  Table 
3-2,  involved  DOD  personnel.  Only  Project.  3D.  7,  Physical 
Measurement  of  Neutron  and  Gamma  Radiation  Dose  from  High  Neutron 
Yield  Weapons  and  Correlation  of  Dose  with  Biological  Effects, 
involved  DOD  personnel  in  fielding  operations  at  the  NTS.  Proj¬ 
ect  31.6,  Methods  for  Determining  Yields  and  Locations  of  Nuclear 
Explosions,  involved  personnel  from  the  Army  Chemical  Center  only 
on  a  consulting  basis.  AFSWC  personnel  also  t I ew  a  0-17  tor 
radio-relay  required  by  Pro j or t  37.1,  Factors  Influencing  the 
Biological  Fa  to  and  I’orsi  stcnce  of  Radioactive  Fallout,  and 
Project  37.2,  Phenomenology  of  Fallout  at  Near  Distance.  This 
mission  is  discussed  in  section  3.6. 


Project  39.7,  Physical  Mpasurcnont  of  Neutron  and  Gamma 
Radiation  Dose  from  High  Neutron  Yield  Weapons  and  Correlation  of 
Dose  with  Biological  Kffects,  was  designed  to  correlate  by 
physical  and  biological  means,  the  radiation  dose  and  effort  from 
nuclear  device's  exported  to  yield  high  ratios  of  neutron  to  gamma 
radiation.  This  objective  was  accomplished  by  exposing  neutron 
detector  foils,  tissue-equivalent  chambers,  and  animals  to  the 
nuclear  detonation.  At  midnight  on  21  March  1955,  four  parties 
of  project  personnel  placed  the  foils,  chambers,  and  animals  at 
stations  ranging  between  420  meters  and  1  ,  «5P  meters  cast  and 
southeast  from  ground  zero  135).  Ten  minutes  after  the 
detonation,  the  same  four  parties  drove  to  the  test  stations  and 
retrieved  the  instruments  and  animals.  Catering  the  area  this 
soon  after  the  shot  would  have  required  special  permission  from 
the'  Test  Manager.  The  length  of  their  stay  in  the  test  area  is 
not,  known.  According  to  the  Project  39.7  Weapons  Tost  Report  , 

POP  participation  in  the  project,  was  limited  to  one  person  from 
the  School  of  Aviation  Medicine  who  was  probably  an  adviser  to 
the  project,  and  one  person  from  the  Naval  Research  laboratory  , 
who  may  have  boon  with  the  fielding  and  recovery  parties  (2G1. 

3.5  POD  OPKRAT  rONAI,  TRAINING  PROJECTS  AT  SHOT  Bid- 

four  POP  operational  training  projects  were  conducted  at 
Shot  BKK  its.  shown  in  table'  3-3.  This  table  also  indicates  the 
type  and  number  of  aircraft  list'd  in  these  projects.  The  primary 
aims  of  these  operational  training  projects  were  to  test  service 
tactics  and  equipment  and  to  train  military  personnel  in  the 
effects  of  nuclear  detonations. 
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Table  3-3:  DOD  OPERATIONAL  TRAINING  PROJECTS.  SHOT  BEE 


Project 

Title 

Sponsor 

Type 

Mission 

Type 

Aircraft 

No. 

Aircraft 

Staging  Base 

No.  DOD 
Personnel 

40.3 

Crew  Indoctrination 

Tactical  Aif  Command 

Air 

F  84 

4 

George  AFB. 
California 

4 

40  6 

Calibration  ot 
Electromagnetic  Effects 

Air  Force 

Ground 

Air 

Heli 

copter 

1 

Camp  Mercury, 
Nevada 

5 

40  8 

Calibration  of  Bomb  Debris 

Air  Force 

Air 

F  84 

1 

Indian  Springs 
AFB.  Nevada 

1 

40.13 

Tactical  Indoctrination 
for  a  Marine  Aircrew 

Marine  Corps 

Air 

F3D 

7 

El  Toro 

Marine  Base, 
California 

7 

Project  40.3,  Crew  Indoctrination,  involved  four  K-84s 
operating  from  George  AFH ,  California.  Before  the  detonation, 
t  ho  aircraft  maintained  their  position  110  to  130  kilometers  cast 
of  ground  zero.  They  then  flew  at  28,000  to  29,000  feet  on  a 
270-degree  vector  toward  the  NTS.  Two  minutes  before  flu5 
detonation,  the  aircraft  descended  from  28,000  feet  to  19,000 
feet.  Within  eight  kilometers  of  ground  zero,  the  planes  turned 
to  a  heading  of  36'0  degrees  until  the  arrival  of  the  blast  wave. 
After  blast-wave  arrival,  the  pianos  returned  to  their  homo  base 
(4;  19). 

Project  40.0,  Calibration  of  K1 ec t romagne t i c  Ftfects,  was 
pe  r  formed  by  Air  Foret*  personnel  to  study  the  elia  rae  t  er  i  s  t  i  es  ot 
the  electromagnetic,  pulse  following  the  detonation  of  a  nuclear 
device.  At.  1300  hours  the  day  before  the  H 1  I-  detonation,  throe 
persons  in  a  helicopter  were  to  depart  from  station  10.0b  on 
Yucca  r.ake,  10.5  kilometers  south  of  tin*  BFK  ground  zero,  to 
service  eight,  sets  of  unmanned  recording  equipment  located  around 
ground  zero  at  distance's  between  10  and  20  kilometers.  Fstimated 
time  for  their  activity  was  four  hours.  Two  hours  before  the 
detonation,  two  persons  in  two  vehicle-s  were  to  arrive  at  station 
40. 8b  on  Yucca  bake*  to  operate  the*  equipment  un  il  two  hours 
fitter  the*  de  t  ona  t  i  on  .  In  addition,  two  more  persons  were  to  man 
station  40.0c,  12  kilometers  northwest  of  ground  zero,  to  operate 


equipment  until  one  hour  after  the  shot 
however,  was  ranee  lied  (19;  95). 


This  1  a  t  t  er  ac  t i v i  tv. 


Project  40.8,  Calibration  of  Bomb  Debris,  was  sponsored  by 
Air  Force  personnel  to  determine  the  relative  yields  of  all 
pertinent  nuclear  products  and  residues  useful  in  characterizing 
nuclear  weapons.  Gaseous  samples  were  taken  of  the  nuclear  cloud 
debris  bv  one  F-84  aircraft  from  the  AFSWC  4920th  Test  Squadron 
pilot,  in  conjunction  with  the  cloud  sampling  performed  for  l.ASL 
Project  11.2  and  U C R L  Project  21.2.  This  operation  is  detailed 
i n  sec t ion  9. 8. 

Project  40.19,  Tactical  Indoctrination  for  a  Marine  Aircrew, 
involved  seven  F-9Ds,  operating  from  FI  Toro  Marine  Corps  Air 
Station,  Santa  Ana,  California.  The  aircraft  left  Kl  Toro  40 
minutes  before  the  BKK  detonation,  arrived  over  Lathrop  Wells 
just  before  detonation,  and  then  circled  the  area  at  12,000  to 
24,000  feet  following  the  detonation  (4;  10). 

9.0  AIR  FOR  OF  SPKC1AI.  WFAPONS  OKNTKK  ACT  I  V  I T  1  PS  AT  SHOT  BK1 

AFSWC  performed  several  support  missions  during  Shot  RIF, 
including  nuclear  cloud-sampling  and  sample-courier  missions  in 
support  of  I.ASL  Project  11.2,  Rad  i  oehem  i  s  t  ry  Sampling;  1  lie 
operational  training  Project  to. 8,  Calibration  ot  Bomb  Debris; 
and  aerial  surveying  and  c 1 oud-t rack i ng  missions.  Table  9-1 
indicates  DOD  personnel  involvement  in  t  he  AFSWC  missions,  along 
with  the  t  vpe  and  numb'  ■  ot  aircraft  used. 


Table  3-4:  AFSWC  AIR  MISSION  SUPPORT,  SHOT  BEE 


Program/Project 

Mission 

Type  Aircraft 

Number  of  Aircraft 

Estimated 
D0D  Personnel 

11.2/21.2/40.8 

Cloud  Sampling 

F-84 

6 

6 

37.1/37.2 

Radio  Relay 

C-47 

1 

4 

1 1 .2/21 .2/40.8 

Courier  Service 

C-47 

1 

3 

C-119 

2 

8 

B-25 

1 

5 

Cloud  Tracking 

B-29 

1 

11 

B-25 

1 

5 

B-50 

1 

12 

Aerial  Survey  of 

C-47* 

1 

3 

Terrain 

H-19 

3 

15 

'Same  C-47  as  in  the  Radio  Relay  Mission 


Cloud  Sampling 

Cloud  Sampling,  for  IASI,  Project  11.2,  I'CKl  Project  2 1.2. 
and  operational  training  Project  >|o.K,  involved  six  F-S  I 
samplers.  The'  aircraft  departed  t  rom  Indian  Springs  Al-d  at  in 
the  detonation  and  flew  at  altitudes  of  25, 000  r o  5H.000  feet  . 
The  first  penetration  of  the  nuclear  cloud  occurred  i wo  hours 
after  detonation,  at  about  0705  hours.  No  difficulties  or 
unusual  incidents  were  recorded  except  for  one  faulty  wing  tip 
i. on  chamber  on  one  of  the  F-S  Is . 

Kaeh  K-84  flew  at  a  different  altitude.  file  lowest  air¬ 
craft  ,  at  25,000  feet  ,  remained  in  the  cloud  tor  uie  minute  and 
50  seconds.  Two  t  lew  at  52 . 0(10  feet  ,  remaining  in  the  c  I  o  ud 
three  minutes  and  1  2  seconds  each.  A  fourth  (lew  at  5  7 , oi  i  e  to, 
and  remained  in  the  cloud  for  11  mtiules.  Tin  -  I  i  It  n  !  I  <•  w  i  : 
57,500  feet  and  remained  1  I  minutes  in  tin  nuelear  <  iouu.  Tl,,- 
last  K-HI  ! leu  at  two  altitudes.  57.000  and  5s, nun  too,, 
remaining  5o  so,  • ,  ui d  s  and  do  seconds  on  its  pis-,  -  t  * 

line  |  -  ,  !  |-  •  ■  1  , 1 1  id  .  The  entire  sampling  mission  I  a  s  >  ,  i  > .  -  ,  ■ 

120;,  hours. 


n 


Following  its  penetration  of  the  nuclear  cloud,  each  F-84 
returned  directlv  to  Indian  Springs  AFB,  where  samples  were 
removed  and  the  pilot  was  lifted  from  the  aircraft  by  a  forklift, 
and  taken  to  the  decontamination  facility  (19;  20). 

Radio-relay 

A  C-47  operating  from  Indian  Springs  acted  as  a  radio-relay 
for  CETG  Projects  37.1  and  37.2.  It  was  equipped  with  a  VHF-FM 
radio  relay  to  provide  communications  between  the  headquarters  of 
Projects  37.1  and  37.2  and  their  ground  vehicles  (19;  201. 

Courier  Service 

As  part  of  Projects  11.2,  21.2,  and  40.8,  four  AFSWC 
aircraft  delivered  samples  gathered  from  the  BEE  nuclear  cloud 
within  six  hours  after  Shot  BEK  from  Indian  Springs  AFB  to 
Albuquerque,  Oakland,  and  Washington,  D.C.  Two  C-119s  carried 
samples  for  LASL;  one  C-47  transported  samples  for  UCKL;  and  a 
B-25  took  samples  to  the  Naval  Research  Laboratory  in  Washington, 
D.C. ,  for  the  Air  Force.  A  fifth  plane,  a  twin  Bonanza  from 
CARCO,  a  commercial  carrier,  delivered  samples  from  Albuquerque 
to  LASL  (19;  20). 

Cloud  Tracking 

The  mission  of  cloud-tracking  aircraft  was  to  follow  the 
nuclear  cloud  and  plot  its  course  for  the  Test  Manager.  This 
task  was  accomplished  by  three  AFSWC  aircraft,  a  B-29,  a  B-25, 
and  a  B-50,  flying  at  29,000  feet,  20,000  to  23,000  feet,  and 
12,000  to  13,000  feet,  respectively.  The  B-50  and  the  B-29 
originated  from  Kirtland  AFB,  while  the  B-25  operated  out  of 
Indian  Springs  AFB.  The  B-50  aborted  one  hour  after  the 
detonation  and  returned  to  base.  The  remaining  aircraft  followed 
the  cloud  for  three  hours  and  25  minutes  after  the  detonation, 
tracking  it  southeast  of  the  NTS  above  ll.S.  Highway  95  to 
slightly  north  of  Kingman,  Arizona  (19;  20). 
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Aerial  Surveys  of  Terrain 


After  Shot  BKK,  the  AFSWC  0-47  aircraft  that  performed  the 
radio-relay  also  conducted  a  low-altitude  survey  of  the  NTS  at  a 
height  of  300  to  500  feet  (10).  The  radiological  safety  monitor 
was  from  the  1st  Radiological  Safety  Support  Unit,  working  with 
the  JTO.  Three  H-19  helicopters  also  performed  aerial  surveys  of 
terrain.  Their  crews  were  probably  from  AFSWC,  while  the 
radiological  safety  monitor  was  likely  from  the  1st  Radiological 
Safety  Support  Unit  (19;  20). 


i 


CHAPTER  4 


RADIATION  PROTECTION  AT  SHOT  H E 


To  protect  participants  from  tfie  radiation  associated  with 
the  detonation  of  a  nuclear  device.  Exercise  Desert  Rock  VI,  the 
Joint  Test  Organization  (JTO),  and  the  Air  Force  Special  Weapons 
Center  (AFSWC1  each  developed  its  own  criteria  and  procedures  to 
ensure  the  radiological  safety  of  its  members.  These  safety 
criteria  and  procedures,  as  wel ]  as  the  organizations  developed 
to  implement  these  procedures,  are  described  in  chapter  5  of  the 
TEAPOT  Series  volume. 

The  purpose  of  the  various  radiation  protection  procedures 
developed  for  Operation  TEAPOT  was  to  ensure  that  individual 
exposure  to  ionizing  radiation  was  as  lew  as  possible  while  still 
allowing  participants  to  accomplish  their  objectives.  Some  ot 
the  procedures  described  in  the  series  volume  involved  the  devel¬ 
opment,  <1  records  that  enable,!  Exercise  Desert  Rock,  the  JTo,  and 
AESWC  to  evaluate  the  effectiveness  of  their  radiation  protection 
programs .  Such  records  included  film  badge  data  and  isointettsitv 
maps  . 


Additional  records  indicating  the  results  ot  ’  !use  precau¬ 
tions  during  Shot  REE  are  available  for  the  JTO  and  a  small  per¬ 
centage  of  Desert.  Rock  and  AESWC  participants.  Data  indicating 
the  results  of  the  JTO  radiation  protection  procedures  are 
available  from  two  sources :  the  Radiological  Sa  i<-ty  Report  a  no 
the  Final  Dosage  Report  .  The  Radiological  Safety  Report 
summarizes  the  activities  that  took  place  at  each  shot  during  '• 
TEAPOT  Series  (  1  O’)  .  The  Final  Dosage  Report  contain:  a  i  i  s  t  irg 
of  film  badge  readings  greater  than  (t.oi  roentgens  tor  all  '  m  " 1 
personnel  and  civilians  who  received  film  badges  i  ss-|e-i  |,v  •  ■ 

1st  Radiological  Snfntv  Supper  t  Pn  i  t  (Pi.  A  I  t  hong*  tut-,  >■*  p-  ■ ,  • 


contains  individual  names  ,  units,  and  <■  nmu  1  a  i  i  ve  exposures  ,  it 
does  not  list  exposure  dates.  However,  memoranda  have  been  tound 
addressing  slmt-spcri  tie  ov**rexposnres  . 

Although  the  After-Action  Hepnrt  tor  the  Marine  Corps 
exorcise  at  Shot  HKK  is  avu  liable,  it  contains  tew  details  ot  t  lie 
radiation  protection  activities  conducted  since  these  were  imple¬ 
mented  hv  personnel  of  the  f>oth  Chemical  Service-  Platoon  atiaehed 
to  Camp  Desert  Hock  (21.  The  Operation  (irdo's  tor  Stmt  Bit-  and 
for  the  Marino  Corps  exercise,  however,  do  list  planned  activi¬ 
ties  (2B),  as  presented  in  this  chapter. 

4.1  DF.SFRT  ROCK  RADIATION  PROTKCTION  ACT  1  V  1 T  U- S  AT  SHOT  Ml- F 

One  project  distinguishing  Shot  Ml-. I-  from  the  rest  of  the 
TKAPOT  Series  was  Desert  Rock  Project  41. B,  the  Marine  Brigade 
Kxercise  conducted  bv  the  Bd  MCPAKB.  The  particular  radiation 
protection  plans  for  this  test  are  described  below.  For  all 
other  Desert  Rock  projects  performed  a t  BFK,  standard  radiation 
protection  procedures  were  followed. 

Seven  minutes  after  the  detonation,  two  helicopters  with 
monitoring  teams  were  to  precede  the  main  -it  tack  element  to 
monitor  contamination  levels  in  the  objective  area.  The  main 
element,  airlifted  bv  BO  helicopters,  began  its  attack  three 
minutes  after  t  tie  monitoring  teams  began  their  survey.  These  two 
monitoring  reams  pronounced  the  two  landing  /ones  rad i o I og i ca 1 1 v 
stiff'.  Monitoring  teams  ware  a  I  so  scheduled  to  aceompanv  the 
assault  forces.  It  is  not  known  flow  many  teams  accompanied  'tie 
forces,  nor  is  it  known  how  many  individuals  made  up  earn  rv-nt- 
t  or i ng  t  earn  ( "  BB ) . 

Although  the  A  t  t  e  r - Ac  t  i on  Report  does  not  a  d  d  r e  s  s  t  n l s 
subject  ,  t  tie  ( >p"  r  a  r  i  <  >ti  Plan  tor  i  he  M.u  r  i  tie  Mr  l  ga  d<  ■  1  x .  rojse 

spec  j  t  i  es  f  ha  t  each  person  was  rei|U  i  f-d  to  w  ■  -  a  r  a  tit"  badge  t  t:  ■  i 
a  pocket  dosimeter  <  B  1  .  til  m  ha  dg  e  data  wen  I  mmd  t  ■  >  r  about  < 1 


r 


/  * 


peiTont  of  the  2,272  Marinos  who  participator  in  Shot  Mil-.  Tito 
s  i  ng  1  o-baclgo  readings  woro  all  loss  than  0.8  roentgens,  and  the 
moan  oxposurc  was  approx  ima  to  1  v  0.4  roontt>ons  (IS). 

4.2  .JOINT  TKST  ORGANIZATION  RADIATION  PHOTFCTIO.N  ACTIVITIFS  AT 

SHOT  BFK 

All  .1TO  onsite  radiation  protection  activities  wore  per¬ 
formed  by  military  personnel,  all  members  of  t he  1st  Radiological 
Safety  Support  Unit  .  The  activities  that  these  l)OD  personnel 
performed,  and  some  of  t he  records  generated  during  those  activi¬ 
ties,  are  presented  below. 


4.2.1  Dosimetry  Records 

During  the  period  21  March  through  22  March  1955,  film  badge 
readings  indicated  that  12  people  accumulated  total  exposures  of 
greater  than  2.0  roentgens  but  less  than  the  .ITO-aut  hor  i  zed  limit 
of  2.9  roentgens.  On  these  two  days,  the  Dosimetry  and  Records 
Section  issued  228  film  badges  and  170  pocket  dosimeters  (9;  10). 

Film  badge  readings  are  available  for  AFSWC  members  involved 
in  cloud  sampling  and  in  Project  2.8b,  Manned  Penetration  of 
Atomic  Clouds,  at  Shot  HKK.  Six  F-84G  aircraft,  each  with  a  crew 
of  one,  took  ('loud  sample's  at  Shot  HKK.  The  film  badge  readings 
for  these'  six  pilots  range'd  from  0.20  to  0.02  roeuitgons  of  gamma 
exposure*  (10).  Two  persons  involve'd  in  Pro.je'ct  2.8b  had  film 
badge'  readings  of  2.1  and  2.5  roentgens  of  gamma  radiation 
exposure  ( 7  ;  48  )  . 


4.2.2  Logistical  Data  for  Radiation  Safety  Kquipmeuit 

For  Shot  HKF,  the'  General  Supply  Se'ction  issued  1,514  pieces 
of  prote>ctive>  clothing  and  221  respirators,  and  the'  Instrument 
Re'pair  Section  issue'd  295  radiation-survey  instruments  (10). 
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4.2.3  Monitoring  Activities 


At  0507,  two  minutps  after  the  detonation,  the  initial  sur¬ 
vey  team  of  12  monitors  in  six  vehicles,  together  with  the  north 
and  south  road  patrols  and  tho  checkpoint  teams,  wore  dispatched 
from  Gate  4.  At  0540  hours,  flu1  radiological  safetv  officer 
permitted  the  teams  to  begin  their  survey,  which  they  completed 
an  hour  later,  at  0040  hours.  A  copy  of  the  initial  isointensity 
map  is  shown  in  figure  4-1.  Tin'  survey  was  routine.  Hv  0000 
hours,  the  area  access  checkpoints  had  been  established,  and  the 
main  checkpoint  had  been  established  by  0010  hours.  The  average 
film  badge  exposure  for  the  initial  survey  party  was  0.30 
roentgens.  In  addition  to  the  initial  survey,  resurvevs  were 
conducted  on  24,  25,  and  28  March.  Figure's  4-2,  4-3,  and  4-4 
represent  the  isointensi ty  maps  generated  from  these  resurveys. 

At  0507  hours,  the  helicopter  survey  team  of  five  people  loft  the 
Control  Point  area  and  completed  its  survey  at  0020  hours.  The 
Monitoring  Section  provided  monitors  to  a  number  of  projects 
including  recovery  operations  in  radiation  areas  after  the  HKK 
event.  The  assignment  of  these  radiological  safety  monitors  is 
summarized  below  (101. 


Projec  t. 


Number  of  Monitors 


39.7  4 

30.3  2 

0.1.1  2 

40.9  1 

13.0  1 

13.3  1 

40. 1.5  1 

12.0  1 

2.2  1 

8.4  1 


The  Reynolds  Kloetrical  and  Kngineering  Company  was  provided 
three  monitors  for  its  activities  during  BKF. 
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Figure  4-4: 
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RESURVEY  FOR  SHOT  BEE,  28  MARCH  1955,  1115  HOURS 
TO  1300  HOURS 


4.2.4  Recovery  and  Re-entry  Proved  11  res 

The  Plotting  and  Briefing  Soct  ion  cleared  2d  [Kitties  for 
entry  into  the  shot  area  on  22  March.  Special  permission  was 
given  for  four  parties  from  Civil  effects  Test  Group  ( CHTG )  Proj¬ 
ect  Bp.  7  to  enter  the  shot  area  ion  minutes  after  the'  detonation, 
and  for  these  parties  to  enter  areas  of  radiation  intensities  in 
excess  of  ton  roentgens  per  hour. 

In  the  days  after  Shot.  BKK,  the  following  numbers  oi  parties 
entered  the  shot  area  (10;  22): 

Hate  Number  of  Part  ies 

22  March  12 

24  March  22 

2b  March  4 


4.2.5  Decontamination  Activities 

On  shot-dav,  22  March,  12  vehicles  and  five  items  of  equip¬ 
ment  were  placed  in  the  hot  park  by  members  of  the  Decontamina¬ 
tion  Section.  No  personnel  required  decontamination  (  1 o t  . 
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ATTN:  Librn 

University  of  Delaware 
ATTN:  Librn 

Delta  College  Library 
ATTN:  Librn 

Delta  State  University 
ATTN:  Librn 

Denison  University  Library 
ATTN:  I  ibrn 

Denver  Public  Library  (Reg) 

AT  IN:  Docs  Div 

Dept  ot  Library  S  Archives  (Reg) 

ATTN:  Librn 

Detroit  Putil  ic  library 
ATTN-  Librn 

Dickinson  College  I  ibrary 
ATTN:  Li  Urn 

Dickinson  State  College 
ATTN:  I  ibrn 

Alabama  Agricultural  Mechanical  Pnivi-rs 
A1TN:  Librn 

Drake  University 

ATTN:  Cowles  I  ihrai  v 

Drew  University 

A! IN  ;  I  ibrn 

Duke  University 

A1TN:  Pub  Docs  Dept 

Duluth  I'uhl  ii  1  ibrat  y 
A  IT  N  -  Docs  Set 


i  ast 

(.<1  *'<>  1 

imi  i In  i  vors  i  t  v 

A  7  P, 

i :  lit)  !Hh  s  !'r>| 

1  ast 

i.ent  i 

.1 1  "nr  vf'rs  \  i  v 

A  ’  ’  * 

J  1 

last 

l'.l  >; 

I  ubl  1  )  !;r  .1  > 

ATT* 

»  l  Uirn 

Davidson  College 

ATTN:  Librn 


■  ^Lont  inued, 

East  Orange  Public  Library 

ATTN:  U.S.  Gov't  Depository 

Last  Tennessee-  State  University  Sherrod  Library 
ATTN:  Docs  Dept 

East  Texas  State  University 
ATTN:  Library 

Monmouth  County  Library  Eastern  Branch 
ATTN:  Librn 

Eastern  Illinois  University 
ATTN:  Librn 

Eastern  Kentucky  University 
ATTN:  Librn 

f astern  Michigan  University  Library 
ATTN:  l  ibrary 

i astern  Montana  College  Library 
ATTN:  Docs  Dept 

Eastern  New  Mexico  University 
ATTN:  Librn 

1  astern  Oregon  College  Library 
ATTN:  Librn 

(astern  Washington  University 
ATTN:  Librn 

•  i  'Mso  Pub!  ic  1.  ibrary 

ATTN:  Docs  f.  Genealogy  Dept 

Elko  County  Library 
ATTN:  Librn 

:  I  mi rn  i  o] lege 


•'  i  in  Col  lege  i  ibrary 
•MIN:  Libre 


1  I  :’LR  'LOllt  Mlljl-  1 

Florida  Institute  of  Technology 
ATTN:  Library 

Florida  Internationa)  University  Library 
ATTN:  Docs  Sec 

Florida  State  Library 
ATTN:  Docs  Sec 

Florida  State  University 
ATTN:  Librn 

University  of  Florida 

ATTN:  Dir  of  Library  (Reg) 

ATTN:  Docs  Dept 

Fond  Du  Lac  Public  Library 
ATTN:  Librn 

Ft  Hays  State  University 

Tt  Hays  Kansas  State  ( ol lege 
ATTN:  Librn 

Ft  Worth  Public  Library 
ATTN :  Librn 

Free  Public  ;  ibrary  o<  •  1  •..-.it.e'h 
A T 1 \ :  Lib rn 

!  roe  Publ ' -  1  ibrary 
ATTN:  Librn 

f  roeport  Publ e  !  lbrar. 

ATTN:  1  ibrn 

T rosno  ( t  y  1  ree  !  ibr.i rv 
.'•'IN.  I  ill n- 

Gadsden  Publ  i<  1  it.rar , 

Ga i  den  !:ub  1  i-  1 :  f  a- 


i ,  :b  at  *  :  nee  I  i  bru »’y 
A'  Dm  life 


-i.t  t  y  u  ut>’  ’  ■  s :  • 


.an-.ville  t  Vanderburgh  Utv  Public  l.ib»iiy 
AT’N:  Librn 


:  ■  111  11  i br  a i  c 


",h  ,  a  ■  I  n  ,1  a.  ’ilvl-r"  lly 


g.l  A '  in  *  :  1  /  i  br a  i  t 


; ' t •  t  iV  t  out  inueci . 


ub R  (Continued 


Indiana  University  Library 
ATTN:  Docs'  Dept 


Kent  State  University  Library 
ATTN:  Docs  Div 


Indianapolis  Marion  County  Public  Library 
ATTN:  Social  Science  Div 

Iowa  state  University  Library 
ATTN:  Gov  Docs  Dept 

I  owa  i -n  i  vi*r> i  t  y  l.  i b r a ry 

ATTN:  Co v  lux s  Do p t 

Butler  University 
ATTN:  l ibrn 

Isaac  DoU  hdo  ■  oil  ego 
ATTN:  l ibrn 

lanes  Madison  university 
ATTN:  L  ibrn 

Defter sun  \  oont y  Public  Library 

i  uLowood  Regional  l  ibrary 
ATTN:  l ibrn 


Kentucky  Dept  of  Library  &  Archive 
ATTN:  Docs  Sec 

Un i ve r s i t y  of  Ke n t uc k y 

ATTN:  Gov  Pub  Dept 
ATTN;  Dir  of  Lib  (Reg) 

Kenyon  College  Library 
ATTN:  Librn 

Lake  forest  College 
ATTN:  Librn 

Lake  S  un  t  e  r  (:  or  muni  ty  C  o  1 1  oqe  L  i  hr 
ATrN:  Librn 

Lakeland  Public  library 
ATTN:  l ibrn 

Lancaster  Regional  library 
ATTN:  Librn 


Jersey  city  State  College 

AT ;  f.  A.  Irwin  Library  Periodicals 
!Vk.  -t\ 

Do  tins  Hook  ins  University 
ATTN:  Docs  library 

La  run- he  Pol  lege 
ATTN:  Librn 

’o'bnson  I  reo  Public  1  ibrary 
ATTN:  Librn 

•a  la-ia/ou  Public  library 
ATTN:  l.  ibrn 

Kansas  City  Publ  n.  Library 
ATTN;  Docs  Div 

•ansas  State  Library 
ATTN:  Librn 

Kansas  State  University  Library 
ATTN:  Docs  Dept. 

•  in  i  versify  of  Kansas 

ATTN:  Dir  of  Library  (Reg) 


:  awrence  University 

ATTN:  Docs  Dept 

Hrigha1"  Young  University 

ATTN:  Poes  A  Map  Sec 


L  ew  l  s  ( fn  i  vers  i  t  v  Li  bra  ry 
ATTN:  Librn 

l ibrary  ana  Statutory  Hist  K  Svc 
2  cv  ATTN:  Librn 

•arlhiVp  College 

ATTN:  Librn 

little  Rock  Public  Library 
ATTN:  Librn 

Long  Reach  Public  litvirv 
ATTN:  l  ibrn 


Los  Angeles  Public  library 

A T  ’ N ;  Serials  I : i  v  Iv< 

Louisiana  State  University 
ATTN-  Gov  Doc  Dept 
ATTN  :  Dir  of  1  lhrar  it*s  ( 


.nivCM’sitv  of  Texas 

ATTN:  l  yndon  B.  ..Johnson  School  of  Public 
Affairs  L ibrary 

Ma i n e  Ma r it i no  Ac a demy 
ATTN:  I  ibrn 


University  of  Maine 
ATTN:  librn 


Loui'/ille  I ree  Public  1  ibrary 
ATTN:  Librn 


louisville  University  l ibrary 
ATTN:  l  ibrn 


ary 
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\i  uni 

Manchester  City  library 
ATTN:  Librn 

Mankatu  State  College 
ATTN :  Gov  Pubs 

University  of  Maine  at  Farmin') ton 
ATTN :  Di r  of  l ibraries 

MaratA-f  n  i.ounty  Public  Library 
ATTN:  Librn 

•a  mu  ipia  1  ol  lege 
ATTN:  Librn 

University  of  Maryland 

;  T  \ :  Mu  r  .0  T  d  i  n  L  i  br a  r y  i >oc  s  □  i  v 

•diversity  of  Maryland 
ATTN:  L  ib-n 

■n  i  vet's  i  tv  of  Mas  Sol!  Hi  SC*t.tS 
ATTN;  Gov  Dor-.  oil 

'■V.i  Public  Library 

•ahu1  m  branch 

ATTN;  librn 

Me.  Noe  se  s  t  a  t  e  ’■  'n  i  vo  r s  i  t  y 
AT’N:  l ibrn 

Memphis  \  Shelby  County  Public  library  >« 

Information  Center 
ATTN:  Li  Inn 

Memphis  S  Shelby  County  Public  l  ibrary  & 

Information  Center 
ATTN:  Librn 

Memphis  State  University 
ATTN:  Librn 

Mercer  University 
ATTN:  librn 

Mesa  County  Public  Library 
ATTN:  Librn 

Miami  Dade  Community  College 
AT^N:  Librn 

University  of  Miami  l ibrary 
ATTN:  Gov  Pubs 

Miami  Publ ic  Library 
ATTN:  Docs  Div 

Miami  University  Library 
ATTN:  Decs  Dept 

University  of  Santa  Clara 
ATTN:  Docs  Div 

Mir  hiqan  state  I  ibrary 
A  TIN:  l  ibrn 

Michigan  State  University  Library 
ATTN:  Librn 


i.;l!  I  1  J* 

Michigan  Teen  University 
ATTN:  Lit.  Docs  eei-l 

University  of  Michigan 

;.T  IN ;  Acs  Se*..  Go*.  .  Lui  t 

Middles  try  Collide  Library 
ATTN:  Librn 

Mi llerwi  1  if-  State  college 
ATTN:  Librn 

State  university  of  New  Yori 
ATTN:  Docs  Librn 

Mi  Iwaukee  Pub  1  ii.  I  ibrary 
ATTN:  Librn 

Mi nnea pol  i s  5Jubl  i c  Lit) ra ry 
ATTN :  1 ibrn 

University  o*  vinnos.ta 

a: IN:  Dir  nf  libraries  (Peg) 

Minot  State  Lollcge 
A’TN :  Librn 

v  i  ss  i  s  s  i  up  i  St  a  te  Dn  i  vt  *s  i  ty 
ATTN-  librn 

University  r*  Mississ ip;  i 

a:  TN:  Dir  of  l  ibraries 

MisSoiri  !.lr;  i  vers  if  v  at  vunsas  -  i->  Get 
.\TTN:  l  ibrn 

UnivtM  ’  i  tv  o 4  Visso  .r  i  i.  ibrar; 

A !  7  N  '  TiOv  P(KS 

M. I . T .  i  ibraries 

AT  IN:  .ibrn 

Mobi  1  e  Publ  ii  i  ibrar , 

ATTN:  Gov  info  Div 

Midwest  ern  1  n  i  vers  1 1 
A 1 TN  :  Librn 

Montana  State  I  ibrarv 
ATTN:  librn 

Montana  State  "niveisi*.  .  » ! •  •  * i *  v 
AT  IN:  Librn 

I  in  l  vers  it  v  of  Montana 

AT  IN  :  Dir  o«  ;  ih»  at  ; 

Mont  ('hello  I  ibrarv 
ATTN:  l i Urn 

Moorhead  f  f  a  t  ••  1  o T  Ten ■ 

ATTN :  !i!*  at-v 

Mt  f  'rrr.pe1'  *  ‘Nil  1  '  .  ’  l”  a »  . 

AT’N-  ,i  iv  '  t  *.t  '■ 

Mur »  a  ,  -tat  r  n  »  ,»  »  •  i  *  »  :  :  »  at  * 
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I 


-KrLR  [  i  .)u  t  i  ) 

Nassau  Library  System 
ATP,:  Librn 

Natrona  I'ounty  Public  Library 
ATTN:  librn 

Nebraska  L i b  r a  ry  C ommun i t  v 

Nebraska  t’ublic  Clearinghouse 
ATTN:  Librn 

"?»» versify  ot  Nebraska  at  Amaha 
ATTN:  in i v  Lib  Poe*- 

Nebraska  'Western  College  library 
mTP»  :  L  inrn 

''iiiyersity  of  Nebraska 

ATTN:  Air  of  Libraries  (Reg) 

University  of  Nebraska  Library 
ATTN:  Acquisitions  Aept 

i  >  i :  vt?  i  s  i  t  y  of  No  v  a  da  Lib  »•  a  r  y 
ATTN:  Nov  b.ihs  Pent 

'■niver' it  y  of  Nevada  at  Las  Vegas 
m! IN :  Air  of  [  ibrjr  ies 

New  htV’ipshire  Cnwersitv  lib?  ary 
A1TN :  librn 

Ni-w  l-aniwi'>-  County  Pub  l  i«..  I  ibrary 
ATTN:  l  ibi'n 

New  ‘VMr.o  Vtate  ..  ibrary 
A  TrN:  ■  i  *>rn 


Nr,.  '•’«  >  u.o  -fate  An  i  vers  i  tv 
AT  :  f  i:»  A  .  s  Hi  v 

s  ;  .it,  nt  New  Me  •.  ico 

ATTN:  T  i r  of  Libraries  (Reg) 

rii  , of  New  (A  loans  I  ibrary 
A’ IN.  Aev  Hoc;  Ai v 

Nr.-,  >»'  1  ".ifis  !‘uhl  ie  !  ibnrv 
A"  IN:  Librn 

N'sv  •  i-r  •  if  l  ibrarv 

A  '  •  N  :  1  i  hrn 


•  •w  "it  *  .t  it'*  !  1 1) » vt *■ 

A‘'N:  '’!•  ••  i.nntrol  i  <iltur.il  t  it  t  t » 

Lite  ni.r-rsitv  ot  New  v  » V  at  Stony  Brool 
’  *N  :  Va  <n  !  ii>  Ao(  s 

f.ifi'  r.  i  .  i  ♦  /  ot  N«’w  '-'tL  .ol  ‘■1emori.il  lit' 
f  ■  r  *  i  i  no 


.i  ti  n  ■  ,  ■■•r s  i  '  ,  >i*  New  vork 

Net  A  Tf-'.r.  Ctat»*  1  *i  i  yi-i  s  i  ty  library 
A !  rN :  i  i  br»» 


I : ■ : K  (Cunt  in  red # 

S  t a t e  Un i ver s i t  y  ot  New  V o rk 
ATTN:  Librn 

New  Yor  k  S t a t e  An  l  vers i  t.  * 
ATTN:  Poes  Ur 


v  t a  t e  Un  i  ve r s  i  t  y  of  New  Yon 
ATTN:  Poes  Aept 

New  York  i.r. i  versi tv  Library 
ATTN-  AOcS  Aept 

Newa »  k  I  roe  l i br  ary 
ATTN :  Librn 

Newark  Pub i  i  c'  i.  i brary 
ATTN:  l ibrn 

Niagara  falls  Public  Librar, 

ATTN:  Librn 

N i c ho 1 1 s  S t a t e  Uni ve rs i t v  L i b ra ry 
ATTN:  Poes  Div 

Nieves  M.  Mores  V«»norial  Library 
ATTN:  librn 

Norfolk  Public  l  ibrarv 
ATTN:  P.  Parker 

North  Carolina  Agricul ♦  ural  c,  Tech  ;  tn*o 

bn  i  vers i tv 

.ATTN:  Librn 

University  of  North  Carolina  at  Chariot.!** 

ATTN:  Atkins  Lib  !<oc  Aept 

University  Library  o •  North  urol inu  at  eensbr,*n 
ATTN :  i i hrn 

university  of  North  Carolina  at  Wi1'-"ngti* 

ATTN:  Librn 

North  Carolina  Central  m versi tv 
AT  IN  :  l  ibrn 

No>th  Carolina  fate  "n ;»(>»-■, i t * 

AIT!,:  L»brn 

University  of  North  Carolina 
ATTN:  f.A  AN  T'iv  Pecs 

North  Pakota  State  Uni  versi  tv  l.  ibrarv 
ATTN:  Hoes  Librn 

University  of  North  Pakota 
ATTN:  librn 

North  Georgia  college 
ATTN:  Librn 


Minnesota  Pir  of  [  ” n •  »-< ji *i >,  , 
ATTN:  librn 
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T  *-  i  T- 


Northed >t  v;.  .ouri  State  University 

ATTN;  Libni 

*Jt  !aho:';a  bena r ‘"ient 

Nortned'-.torn  Oklahoma  State  University 

All',:  L  i  :■  rn 

Jr,  iV'.MMty  o* 

N  ian, 
[■in.  s  ’.•• 

Northeastern  Un i vers itv 

AT  T  N :  Pod ge  Libra  ry 

;1  !  i  ■  i*.  ion 

Nil  i  ver 

:  :v 

Northern  Arizona  University  Library 

ATTN:  Gov  Does  dept 

•’1  •  .-»•*  ■  i  lege  Libi 

A :  "N  :  librn 

Northern  Illinois  University 

ATTN:  Librn 

•  "an. d  '-.«bl 

L  ibrar 
L  i  brn 

Northern  Michigan  ni  vers  itv 

ATTN :  Dols 

r.on-.l.:  ;a  •  ’.j* 

i*  ,  r‘U D 
y>v  '-ci 

Northern  Montana  College  Librar, 

AT  IN:  Librn 

'Yogi.*'  ‘.late 

L  ibrai 
u  i  L  rn 

Northwestern  Michigan  College 

ATTN;  Librn 

University  o' 

V  'my? 

Nu  r t  hwes  te rn  S t a  to  :  rn  vers i t  v 

ATTN:  L ibrn 

Ouachita  f-. a  | « ■ 

.is’.  ,  n 

Northwestern  State  'nivorsity  Library 

ATTN:  Librn 

Pan  i  ican 

01  vc-r 
L  ;  1;  rn 

Northwestern  Un’.ersity  Library 

AT  AN :  Gov  subs  I.  opt 

Passat.  E  ,.bl  i 

i.  :  ibr. 

Norwa  i  s  fubl  ii.  1  ibrary 

ATTN:  Librn 

;  n<v  A 

Northe  i  .torn  Illinois  \.n i vers i ty 

ATTN:  l.  ibrary 

1  enos  .  1  ,  y  .  • 

tato 

in  i  V*  •  i  s  i  t  y  o  *  No t  re  '.Arne 

ATTN:  Nor:  Ct> 

r,,rn%  s  .•  1 .  i'.  ia 

M  *  < 

Oa  *  !  m ;!  .omnun  i  t  y  Co  1 1  ege 
!  T  N :  L  i  t  >  rn 

;  <•»■.»  i 

•  j-ip;.vid  ji..  1  tc.  Library 
A T T\ :  I.  i  t>*-n 

-Tborl  in  .  ol  lege  L  i b »m •' v 
A*T\:  I  ihrr 

i )u<> r  ■  oiiii tv  r'j:  Ir;'1 

AT  IN:  .  i  !>»•• 

,r.  i>i  ,’nt  r  i  Yr.'r  i 

;n  i  *  t  *  •  in  „  -  •!  i  t  , 


I  1*  ! 

)y  i.i*  . 
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oni  iti 


.  :  l  Ufit  UlkK  «I 


superior  I’ubl  u.  i  ibrary 
t\  J  T.N :  l  ifrrn 

■vwarHv.no re  College  l  ibrary 
A I  TN :  Ref  Dept 

'Wacuse  !i« i  verity  Library 
A' IN:  Hoes  Hi v 

!avo"ul  Pub!  ic  i  ibrary 
AT  TV  i  ibrn 

\\ Usborou<]h  county  l'ublic  l  ibrary  at  Tampa 
A.ITN’:  1  ibrn 

' . »>!t  ..'liver',  it  v 

ATTN:  !.  ibrn 

eunrssee  U\  hnelu'i  ><nl  "nt/ersitv 
•T  T  i  ibrn 

nivrsitv  ot  Tennessee 

ATTN:  ir  at  i  ibrar ies 

•Ml'-ie  n*  !  i.Hio 

A’  TV.  'v  ibrn 

A  n  i  v» •  r s  5 \  \  i bra r v 

A!  ■  ibrn 

'■niv.er.rv  ot  To\ns  at  Arlington 
A’TN:  library  Hex  s 

nwr-.itv  n*  ’e<as  at  ban  Antonio 

•  r.  hrr.t  i .in  nive»'sitv 
V i \ :  i  ;brn 

e  mi  i  .M'c  !  ibr.jr . 


h  ni  vm  .lty  l  ibrary 
Nov  !*»»'■•,  T)epf 

r  -  a  v.\  .ers  i  tv  at.  Aust  in 


"i  i  *  v  "•  Hi  I  e<!o  I  ibrary 
A  T  •  N  I  i  brn 

: !  ■•.!»*  j’ab  I  n  !  ihr.srv 

A  T  TN :  ,t)  i  ,j J  jem  v  :«*pt 

••  •■. tn.  »•  i  v  : >  enter  '  it»t  ary 
ATTN:  .  ibrn 

Mi'  -r  .«■'  '  ibrary 

AT  IN:  ;  ibrn 


Tufts  l  In  i  ver  •>  1 1  y  t  ihrai  : 

AT  IN:  Docs  Dept 

TVf  i  ver s  ity  ot  ]  u)  \<t 
ATTN:  l  i brn 

UCLA  Research  Library 

ATTN:  r'ub  Affairs  Svc./U.S.  Docs 

UnitonmM  Services  Jniversit/  o'  me  Heal 
Sc iences 

ATTN:  LKC  l ibrary 

University  l ibraries 

ATTN:  Dir  of  i  i!> 

Dni vet  .ity  of  'Taiiie  at  ; Venn 
ATTN:  I  ibrn 

University  of  Northern  To.-.a 
A  TIN:  l  ibrar. 

:,pner  Iowa  lollepe 

A  TIT.:  Docs  .-it 

Utah  NT  a*,  e  l  n  i  vers  i  *  •, 

ATTN:  i  ibrn 

'•n  i  vri  -.ity  ot  t  an 

••T TN  :  N|»ei  i,j  I  co !  lei  t  nan 

"■n  iver-.it y  of  .’tab 

AT  IN:  Dir  u<  i  ibru-v 

:,t  ic.i  i'nbl  m  ibrnrv 
ATTTj:  !  ibrn 

.aleru  ia  [  ibrary 

ATTN:  l  ibrn 

.  i  f  jstra  i  so  T  n  i  vers  i .  v 
ATTN:  !  ibrn 

,an  h*rh  i  1 1  f'n  i  vers  it.'  !  i  bt  .n  , 

AT  T‘; :  a  i  *  *hh  •  ... 

!f»!  versify  of  le'YlOMf 

ATT',.  iir  |  ibrar ie*. 

Virmoi.i  ' .  tv  inonwfv.  1 1  h  tityorsif, 

ATT\-  | ibrn 

V  i  roinu  ?-V  1  it  a  IV  In-  •  j  ?  ,,t  i 

AT  TN •  :  ibrn 

V  j  j  ?  i » l  .1  liil  yt  I-.  hn ’•  •*  ,’«*  '.it'  r, 

ATT',:  pn<  . 


i  i  o  m  M  '.’at  e  l  it  r  t r  . 


O'ttLH  (Continued; 


OTHER  (Continued) 

Washington  State  Library 
ATTN:  Docs  Sec 


Washington  State  University 
ATTN:  Lib  Docs  Sec 


Washington  University  Libraries 
ATTN:  Dir  of  Lib 


University  of  Washington 
ATTN:  Docs  Div 

Wayne  State  University  Library 
ATTN:  Librn 


Wayne  State  University  Law  Library 
ATTN:  Docs  Dept 

Weber  State  College  Library 
ATTN:  Librn 

Wesleyan  University 

ATTN:  Docs  Librn 

West  Chester  State  College 
ATT.'J:  Docs  Dept 

West  Covina  Library 
ATTN:  Librn 

University  of  West  r 1  or i da 
ATTN:  Librn 

West  Georgia  College 
ATTfl:  Librn 

West  Hills  Community  College 
ATTN:  Library 

West  Texas  State  University 
ATTN:  Library 

West  Virginia  College  of  Grad  Studies  Library 
ATTN:  Librn 

University  of  West  Virginia 

ATTN:  Dir  of  Libraries  (Reg) 

Westerly  Public  Library 
ATTN:  Librn 

Western  Carolina  University 
ATT>i:  Librn 

Western  Illinois  University  Library 
ATTN:  Librn 

Western  Washington  University 
ATTN:  Librn 

Western  Wyoming  Coniminity  College  L  ibrary 
ATTN:  Librn 


Whitman  College 

ATTN:  Librn 

Wichita  State  University  Librar, 

ATTN:  Librn 

Williams  A  Mary  College 
ATTN:  Docs  Dept 

Emporia  Kansas  State  College 
ATTN:  Gov  Docs  Div 

William  College  Library 
ATTN:  Librn 

Willimantic  Public  Library 
ATTN:  Librn 

Winthrop  College 

ATTN:  Docs  Dept 

University  of  Wisconsin  at  Whitewater 
ATTN:  Gov  Docs  Lib 

University  of  Wisconsin  at  Milwauioe 
ATTN:  Lib  Docs 

University  of  Wisconsin  at  Ushiesl. 
ATTN:  Librn 

University  of  Wisconsin  at  Plattevi 1 !r 
ATTN:  Doc  Unit  lib 

University  of  Wisconsin  at  Stevens  :'u 
ATTN:  Docs  Sec 

University  of  Wisconsin 

ATTN:  Gov  Pubs  Dept 

Uni versity  of  Wisconsin 

A1TN:  Acquisitions  Dept 

Worcester  Public  Library 
A1TN:  Librn 

Wright  State  University  I  ilrjrv 
ATTN:  Gov  Docs  I  ilirn 

Wyoming  State  Lihruiy 
ATTN:  Librn 

University  of  Wyoming 
A  TIN:  !)o<  s  U  i  v 

Yale  University 

Yeshiva  Universf:, 


Y uma  i  i  t  y  1  n  mt  ,■  i  <U>  i  *  / 
Af'N:  i  I  tin, 

S  imtin  SchwuL  Mem  .  .f  .  n 
A!".:  Iila  i, 


Westmoreland  City  Community  College 
ATTN:  Learning  Resource  rtr 
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